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OPERATION PROVES 
It’s Cleaner Gas 


















LEGEND OF ABOVE CUTAWAY 


The majority of incoming liquid (A) and solid particles are directed to eithe 
side and down into reservoir (1). Lighter solid particles carried by gas stream 
are separated on surfaces of contactor (B) which are kept wet and clean by 
revolving thru liquid reservoir (2). Contactor is revolved by explosion-proo! 
gear motor (C). Mist Extractor (D) removes any remaining liquid particles 
from gas stream prior to outlet (3). 
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Operation of these four-66” I.D. Scrubospheres has “ 
demonstrated their superiority over conventional oil 
bath dust scrubbers. The dust removal ability of the 
SCRUBOSPHERE is outstanding because it utilizes 
wetted surfaces for dust collection which are more 
closely spaced than in conventional equipment. PEERLESS 
Operation of these Peerless units has also proven MANUFACTURING 
their superiority with respect to minimum oil loss COMPANY 
because oil is periodically removed from the Scrub- 





falnut Hill Lane at Old Denton Road 
ospheres whereas it must be periodically added to P. ©. BOX 13165 e DALLAS, TEXA 
other scrubbers in the same plant operating under Representatives in All Princi; 


comparable conditions. Pat. applied for 


Let your Peerless Representative give you full — 
details. F 
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CON T& Mis 
and Quick Look 


| To help you put first things first, scan these time-saving 
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Radioactive Tracers Used to Measure 
Bearing Wear 


l Sts conduc ted on irradiated bearin: Ss have shown 

[ that relative connecting rod bearing wear at differ- 
yperating conditions can be predicted by using thi 

| carrying capacity concept, Here’s an explanation of 
these tests were conducted and other interesting 


ations 


By M. W. Savage and L. O. Bowman Page 56 


Pulsations and Gas Measurement 


Proper design of meter runs is necessary to mini- 
mize the effect of pulsations in the gas pressure 
ese pulsations can cause an error in the meter reading 


AGA is sponsoring research to study the effect of 
; ». 
pressure pulsations Page tH] 


Limited End Float Couplings 


In some instances, motor bearing damage may re- 
| | sult from axial forces transmitted by the coupling 
k from the pump or Compressor, A thrust bearing in 
driven machine plus a limited end float coupling pre- 
this axial thrust from being transmitted to the 

tor shaft 


By E. B. Mills and John E. 


Petermann Page 45 


Economical Operation of Glycol 
Dehydration Units 
Factors which must be considered in selecting and 
‘| operating glycol dehydration units are discussed 
thods for determining the most economical and effi- 
System are vIVeN. 


sy Warren Richardson Page 49 


ntrol of Natural Gas Fires 
\ series of tests has determined the effectiveness of 
| dry chemicals in the control of various types of 
iral gas fires. The relationship between the rate of 
flow and the rate of dry chemical flow was estab- 
ed, Type of clothing required by fire fighters for vari- 
types of fire was also determined 


By Arthur B, Guise Page 54 


digests, checking [1 those you want to read first. 


Rubber-Tired Boomer Speeds 6-inch Job 


| se ol a sideboom equi | pce in I cmtor cul ( 
’ ] 
L] of laying small gathering line job for Okan Pipeln 


( ompany Richt-of-w iy clean- ip Was Ir duces 


mum. Mobility and versatility are bi 
novel pipe lave rs 
By Ernest A. Slade Page 97 


Graphs Simplify Design of Pads 


Here is a set of charts that wall de th ti 
[] consuming trial and error calculations in the di 
—!- 
ol pads for station sc! ibbe rs STACKS ana ecru CSS 
Make use of this engineering aid t t economical so 
ions quickly 


By John B. ¢ 


srant and Raymond J. Smith. — Page 99 


Streamline Your Training Course 

Psychological studies show that concentration o1 
[ ] five specifi ireas can marked mpro ! tral 
ing program. Here is a complete report o1 these tran 
ine “boosters,” plus a he Ipful chart ol 


for training instructors 


sy Carl Mullins White Pave 64 
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Let's answer 
the critics 


“Of all the tax avoidance gimmicks, percentage de- 
pletion provides the biggest windfalls.” 

The above statement appeared last month under a 
three-column headline in one of the nation’s largest 
newspapers. Millions of people, oil industry employes 
included, read the one-sided bombardment against oil's 
depletion provision. 


Opinions were formed—against the oil industry, 


Throughout 1957 the nation’s most widely read 
union publications kept up a relentless attack against 
“big, profiteering” oil companies. Some of the anti-oil 
cartoons that appeared would turn a businessman’s 
stomach, Millions of union members, oil industry em- 
ployes included, saw this vicious attack against oil. 

Opinions were formed—against the oil industry. 

In recent months, oil industry critics in top govern- 
ment circles have pulled out all stops in their criticisms 
of the oil industry. The news reports of these attacks 
natural gas, oil prices, anti-trust, S-11, depletion, Elkins 
Act—were read by millions of people, oil industry em- 
ployes included. 

Opinions were formed—against the oil industry. 


Who is to blame for a situation which allows the 
press, unions and government officials to verbally rip 
apart one of the nation’s most vital industries? None 
of these groups intentionally attack issues the public 
understands and is in favor of—not when subscribers, 
members or votes hang in the balance. 

This leaves only one possible answer. Through the 
mistaken belief that “being responsible” is the only 
factor needed to win the good will of the public 


EDITORIAL PAGE 





through its resulting failure to fight fire with fire, the 
oil industry has allowed its critics to create a public 
opinion climate that is receptive to unwarranted at- 
tacks against oil operations in general. 


The situation can be corrected, although much dam- 
age has resulted from this ultra-conservative attitude 
And the best place to start is right in our own house- 
among the industry’s 1,650,000 employes and several 
hundred thousand stockholders. 

In support of this statement, a recent survey showed 
that: 

@ Three out of every four Americans learn about 
the oil industry from personal contacts with 
people in it. 

e Through service station personnel alone, the oil 
industry has face-to-face contacts with each of 
the 65 million American motorists at least 7° 
times a year. 

@ The average oil industry employe talks to 16 
persons a week—nearly 20 million opportunities 
to put in a good word for oil to friends and 
neighbors each week! 

These groups haven’t been completely neglected by 
the oil industry. Far from it. The Oil Information 
Committee has prepared excellent material for em- 
ployes and the public. And some companies have used 
it—but not enough, 

Reaction to two recent Wortp Om booklets pre- 
pared to inform industry and non-industry people 
about oil’s side of important issues clearly indicates 
the oil industry is taking steps in the right direction. 
More than 100 companies and oil associations ordered 
nearly 250,000 copies of the eight-page “Facts You 
Should Know About Oil Prices” which appeared in 
Wortp Ou last March. Nearly 75,000 copies of last 
November’s ‘““What You Should Know About Federal 
Control of Natural Gas” have been distributed. 

However, even this show of interest is but a drop 
in the bucket. 

. 


To be successful in changing some of the negative 
and erroneous opinions that have already been formed, 
the effort must be industry-wide and company-wide. 
The story presented must be factual and fair. 

Oil’s critics make effective use of the printed word 
to criticize and belittle the industry in the eyes of 
employes and the public. It is high time the oil com- 
panies used the same medium to tell the same people 
oil’s side of the story. 

In a few brief words, let’s start forming opinions 
too—for the oil industry. 
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World’s most complete line of 
Storage Tank Fittings 


Only Shand and Jurs offers world-wide availability and service on 
mechanical fittings — vents, gages and valves for storage tanks. Stocks 





are maintained in key cities for prompt delivery to your tank farm, yard or depot. 
Proved by over 36 years service, S&J tank fittings have set the industry standard 
for economy, safety, accuracy and dependability. Call or write your nearest 
S&J office for catalog and prices on the type of fittings you need. 


S&J is also a world-leader in the manufacture of 
electrical remote supervisory control equipment. 


SHAND AND jurRs [: 


CORPORATION 


2600 Eighth Street, Berkeley, California 


Branch offices and representatives in principal cities 
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CATERPILLAR 
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PIPELINER WINS THE 
BATTLE OF THE MOJAVE DESER’ 


Unexpected rock. High winds. Rivers. Mountain.. 
Sand. R. H. Fulton overcame them all with the hel» 
of its Caterpillar spread. 
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NEW CATERPILLAR NO. 572 PIPELAYER, left. teams up with The new No. 572 has a capacity of 86.000 pounds with a 19-inc! 
No. 583 and the MDW8. lowering in on the Mojave Desert. ground clearance and 86-inch track gauge to give stability 
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D9 WITH KELLY RIPPER (left) prerips unexpected rocky soi 


ditcher. The Cleveland Diteher (right which tollows ts 


Nar RE put R. H. Fulton & Co. to the test during 
4|-mile natural gas pipeline job across the Mojave 
esert from Needles to Newhall. Calif. 


Rock cropped up unexpectedly. Unseasonable high 
inds held up welding and painting, at times backfilled 
he ditch. Sand made maintenance of a firm ditch diffi- 
ult. There were three river crossings and rugged moun- 
inous terrain. But Fulton, with the help of its big 
Caterpillar spreads, overcame each obstacle, lowering 
n an average of 5.000 to 6,000 feet a day with a one-day 
igh of 16.000 feet. 

The 30-inch line is part of a $33.5 million joint ex- 
ansion program of Southern California and Southern 
Counties Gas Companies. It will provide an additional 


27.6 million cubic feet of gas per day. 
Here are some of the problems Fulton encountered 


nd how they were overcome: 


ROCK 


naterial from 9 to 24 inches below the surface. By using 


This occurred in stretches of presumably sandy 


juge Kelly Rippers mounted on the giants of the spread 

CAT* D9 Tractors —a great deal of shooting was elimi- 
nated. The D9-Kelly Ripper combination preripped the 
ocky soil for the ditcher. 

Because of dariger of rock damage to pipe in back- 
illing, the entire length is padded on the bottom of the 
litch and top of the pipe. Two Cat No. 977 Traxcava- 
ors* and a Crosse Ditch Padder side-mounted on a D8 
vere used for the padding operation. A D7. working 
vith a No. 12 Motor Grader. backfilled. 


WIND 


nd periodically stopped welding and painting operation 


Unseasonable high winds backfilled the ditch 







a dependable Cat D339 Engine lhe 


itting a depth of 65 inches at about 8 teet 


But welding crews set a brisk pace in spite of the winds 
[win Arc-Welders on Athey track 
wagons pulled by a D7, their best day was 16.200 feet 


Using Caterpillar 


MOUNTAINOUS TERRAIN—Rugeved Kane Springs 
Canyon and the Ord Mountains had to be crossed. A 
D&S and D9 were used to winch a Northwest 
Later, D9s tow 
trucks in and out of the mountainous are 


Backhoe 


over the steep canyon grade ed stringing 


Altogether. Fulton had almost 70 ( aterpillar track- 


type Tractors and Pipelayers at work. In addition there 
were five Twin Arc-Welders. and dependable Caterpilla: 


Diesel Engines powered cranes. backhoes and ditchers 


When it comes to the tough jobs, pipeliners know 
there is only one make of equipment designed to produce 
vherever the pipe takes them. That's why the standard 
color in fast-moving spreads throughout the world 


Caterpillar yellow. 





CAT TWIN ARC-WELDERS, mounted on \they tract 
ind pulled by a D7. helped make up for 


winds in the 


desert. Best day: 16.20/ 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS, U.S.A. 
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CROSSING INSULATORS se 
| A. Gaden, Subscription Manager P 
Box 2608. Houston 1, Texas, | S. A 
A Complete Line of Crossing Insulators, Rugged and Single copies 50 cents (except special issues). 
Easily Installed, Maloney Models 55, 56, and 57 gS gy PM ng Poe en — 4 
encompass All Applications. Neoprene and Metal or foreign $2 a year; 2 years, $3; 3 years, $4 
. ° . Subscription restricted to those engaged in the 
Molded Fiber Glass reinforced polyester resin. Com- pipe line branch of the oil and gas indust: 
petitively Priced, there is a Maloney Insulator for Your or the manufacturing and distribution of pipe 


line equipment 


Specifications. 


CASING SEALS 


Whether New or Replacement service is Specified, a 
Maloney Casing Seal will Fill those Specifications with 
cn Ample Margin. Slip-on and Zipper types of Tough 
Maloney-Compounded Neoprene will fit a Wide Variety 
of Adverse Installation Conditions. 
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Flexitallic’ — Industry’s Spiral-Wound Seal Since 1912 


NOW IDENTIFIED FOR ENGINEERS 


Flexitallic Blue is a positive means 
of gasket identification. 

The blue dye in the Canadian asbes 
tos filler tells an engineer that this is 
Flexitallic Spiral-Wound 


Gasket, made to just one standard of 


a genuine 


quality since 1912. 


Gaskets are 
Constructed to 


Flexitallic 
spiral-wound. 


exclusively 
meet 
specific conditions of thermal and 
mechanical shock, vibration, weaving 


and other joint stresses. 
The high safety factor of Flexitallic 
Gaskets results from two unique char- 


acteristics —- compression response of 


the gasket is directly related to bolt- 
ing for each application; exacting me 
chanical controls assure that manufac 


tured gaskets conform to specification 


Whenever you are confining fluids in a 
critical pressure/temperature range, 
insist on Flexitallic Spiral-Wound 


Gaskets. Look for Flexitallic Blue. 


FLEXITALLIC GASKET CQ 
8th & Bailey Sts, Camden 2, N.J 


Re presentatives in principal cities 


Cf7 - 


SPIRAL-WOUND GASKETS 


BOR PIPE FLANGES, PRESSURE VESSELS 


AND PROCESS EQUIPMENT 


For more data on advertised products, use Readers’ Service Cards, last pags 








It’s an “Open and Shut” case for... 


DARLING-McEVOY CONDUIT GATE VALVES 








assuring smooth full flow art 
open gate position. Seats fully 
protected. No turbulence. No 
pockets to collect sediment. Just 
like clean straight pipe. Note 
too that flow may be in either 
direction and that stem may be 
repacked with valve wide open 
under full line pressure. 


Ldddddddddd did 


OPEN... 
“hy Here is true conduit design, 





CLOSED... 





Self sealing action completes a 
leak-proof, pressure- tight clo- 
sure every time! Reservoir-held 
sealing compound automati- 





J cally responds to line pressure 

‘ s 4 , differential for a perfect seal F 
| w between seats and gate and seats 
aie ned ia and body. Since very little seal- 
ant is used, capacity is ample 

4 ‘ for a great many cycles of op- & 


eration. 





| 
' 
; ' ges 
} pled a ty 
Ae ae i 

+r71 i 

i am 

i 





To and other features combine to make Darling- 
McEvoy conduit gate valves unique and unmatched in 
pipe line service today. They are now available in 4” and 
larger sizes, fully field proved, with experience a matter 
of record on various major lines. For detailed information 


ask for Bulletin 5402. 
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AUTHORIZED 


DARLING Ha : 
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DisSTRIBUTOR 





DARLING VALVE & MANUFACTURING COMPANY 


Williamsport 27, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Lid., Galt 19, Ont. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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iow KONTO 


PREMOVED 16 TONS OF § 


CLEANED PI 


ind 2 


After a 
eficiene) 
increased tro 
remained constant despite | 
tional scrapers When a sera 
howevel! the stream continued t 
thout > minutes 
if the pPuUrmMpinns 

Then Kont | osion inhibitor 
plied it the rate 
barrels of throug it. Ome 
scrapers were run throug 
scrape! trap the sti 
minutes beto 


ind s 





RESULTS OF KONTOL TREATMENT 
z ole Leered Fe Line throughput increased 720 bbls. day 
’ KONTOL in estimated 16 tons of scale removed 
> re = ko Further rusting and sealing arrested 
saiv (DUS 1 GH SNGEIES Write for this FREE NToL 7 ies anaiecilin iedeeabel 
KONTOL BULLETIN “=~ 


SUMMARY OF “C” FACTOR BEFORE 
AND AFTER KONTOL 
(following use of scrapers) 


Before After 
LINE TREATEO KONTOL KONTOL 


Pump Station No 
Pump Station No 
Pump Station No 
Pump Station No 
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(@ @ Look to CQ@OK for Better Packings! 





Don’t Let This Happen 
To Your Packing Glands! 


O doubt about it — using the wrong material 
for a packing gland in corrosive service is 
like locking a wildcat in a cardboard box. It will 


be chewed up in no time! 


There's no need for rust and corrosion to raise 
havoc with your packing glands, regardless of 
how tough the service. In 999 cases out of 1000, 
packing glands made of Cook stainless steel or 
Cook Ni-Resist type iron will solve your problem, 


once and for all. 








For the remaining 1 problem in 1000, Cook can 
probably design an answer. That's because C. Lee 
Cook pioneered in the field of metallic packings 
—knows more about their specific, on-the-job 


applications than anyone else. 


Whether you manufacture original equipment 
or want to recondition old packing cases, always 
insist on genuine C, Lee Cook parts and service. 
Write for full details. C. Lee Cook Company, 944 
South 8th Street, Louisville 3, Kentucky. 


¢c.LEE 








COMPANY 


Division of Dover Corporation 


Rings and Packings Since 1888 
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FROM THE GROUND UP... 


From gas well to distant city ... from wildcat test 
to service station driveway ... Tennessee Gas Transmission Company 
is active in every aspect of oil and gas. 


Our name tells you we transport natural gas... about two billion 

cubic feet daily, in fact, through 10,000 miles of pipeline in 15 states. 
Today we also explore for and produce oil and gas from 

South America to Canada... extract and convert natural gas hydrocarbons 
... refine, transport, and market a full range of petroleum products. 


Like the industry itself, we are broadening our activities... 
for ever-wider service to America. 





TENNESSEE GAS TRANSMISSION COMPANY . | i 


y 
AMERICA’S LEADING TRANSPORTER OF NATURAL GAS [° + 
nm, Te | 
~~ | 
NY 
Nn! 
{ ~ 
last pag 13 
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ELLIOTT 2-POLE MOTORS 





The versatility of ELLIOTT motors solves pipe line pumping problems 


More than 40 years ago, Elliott built the 
first large 2-pole induction motor. Since 
that time, the company has engineered 
more significant design improvements . 

and sold far more large 2-pole machines, 
than anyone else. The largest 2-pole induc- 


tion motors yet built (6000 hp) were designed 
and built by Elliott. 

This engineering background stands be- 
hind the Elliott motors described here . . 
motors designed especially for pipe line 
service. 


WEATHER-PROTECTED DESIGNS FOR PUMPING STATIONS 


e for outdoor locations e for isolated locations 


Especially designed for 
outdoor service—not a 
modified indoor motor. 
Permits wind-driven 
rain and snow to blow 
straight through inlet 
openings. No housing or 
enclosure is necessary. 
Water and dirt posi- 
tively prevented from 
reaching motor interior. 








Where cooling water is 
unavailable or in short 
supply, an integrally- 
lubricated adaptation of 
the famous Elliott 
‘“‘weather-protected”’ 
motor is recommended. 
The recirculated lubri- 
cant is cooled by passage 
through finned-tube 
coolers. 


SPECIAL MOTOR ENCLOSURES FOR COMPRESSOR STATIONS 
e externally-ventilated e inert gas-cooled 


Heavily-encased, com- 
pletely-enclosed, cooled 
by outside air forced in 
and out through venti- 
lating ducts. Permits 
safe operation of motors 
and compressors in the 
same room, conserves 
space. 





Call us about your 
specific requirements... 


Take advantage of Elliott's 
long experience in solving 
pipe line pumping problems. 
It pays. Write or call Elliott 
Company, Ridgway Plant, 
Ridgway, Pa., today. 


For more data on advertised products, use Readers’ Seryice Cards, last page. 





Water-cooled motors 
with inert gas instead 
of ambient air circulat- 
ing over tubular heat 
exchanger within each 
motor. The inert gas is 
introduced at slight 
pressure to maintain 
positive pressure within 
the motor at all times. 
Eliminates need for ex- 
pensive explosion-proof 
enclosures. 


ELLIOTT Company 
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Four Elliott weather-protected, 2-pole motors 
serving an outdoor pumping Station. 























These Elliott base-ventilated, 2-pole motors (all 2500-hp units) 
are serving a compressor station. 
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The secret of cruising in orbit 
Was told to his canine by Corbett: 

‘‘When you're smacked in the face, by stardust in space 
Let a Staynew Filter absorb it.’’ 


Sputnik, Muttnik, or Whatnik we've always known that 
Dollinger Filters are simply “Out of this World.” That’s 
what we've been trying to tell you these past months! 
But | suppose you've become immune to such claims 
and just haven't bothered to investigate. 

Possibly there is a moral here (If you like morals): 

Perhaps your biggest competitor did investigate, and 
right now a Dollinger Staynew Filter may be helping 
him make his product better than ever. 

Seriously, shouldn't you investigate the design advan- 
tages of Dollinger Filters? It will cost you nothing and 
you may save yourself many headaches. 






PROTECTOMOTOR 
oS mal 








STAYNEW MODEL CPHS PIPE LINE FILTER 


has the exclusive “double action principle.” Air is first deflected to 
outer walls of Filters and forced downward at high speed. Water, 
oil, and heavier particles of rust, ete. are thus deposited in base. 
Mechanically cleaned air then rises to pass through filtering 
medium which removes lighter airborne particles. This “double 
action” design eliminates need for frequent cleaning. 
Inexpensive, simple to install, Dollinger Pipe Line Filters pay 
for themselves in reduced maintenance alone. Why not talk over 
your filtration problems with a Dollinger engineer . .. or write for 
Bulletin 200 which gives engineering data on pipe line filters. 
Dollinger Corporation, 95 Centre Park, Rochester 3, N. Y. 


DOLLINGER 








ea ~ 


LIQUID FILTERS e PIPE LINE FILTERS « INTAKE FILTERS e HYDRAULIC FILTERS e ELECTROSTATIC FILTERS « MIST 
COLLECTORS « DRY PANEL FILTERS e SPECIAL DESIGN FILTERS e VISCOUS PANEL FILTERS e LOW PRESSURE FILTERS 


HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS ¢« SILENCER FILTERS 
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Valve settings 
¢ call for 


te says Ohio Fuel Gas Company 





Construction of valve settings is a good 
test for the skill of pipeliners .. . and 
the close tolerances of their pipe fit- 
tings! And a good proving grounds was 


a project of Ohio Fuel Gas Company 


Here, valve setting is being tied into 4” line coming from one of 
the 63 wells. This is the final weld. Valve setting was fabricated 
at the site from 4” pipe and four TUBE-TURN® 45° Elbows. 
TUBE-TURN Fittings are known everywhere for their unsur- 
passed uniformity for perfect fit-up. 


in connecting 63 storage wells to 
their Pavonia Pumping Station near 


Mansfield. The pictures tell the story. 


*"*TUBE-TURN™ and “€t* Reg. U. S. Pat. Off. 


i ~ 





Welding section with 6” x 4” TUBE-TURN Completed tie-in of valve setting into 6” Completed valve setting in gathering line. 
Reducing Tee into 6” gathering line. Joints gathering line. This line connects into 12” This shows two TUBE-TURN 45° Elbows 
were cut and bevelled with bevelling machine main to Pavonia Pumping Station. Bottom and Welding Neck Flanges. All pipe and 
to assure accurate fit-up of pipe. member of valve setting serves only as a brace fittings are Schedule 40. 


TUBE-TURN Welding Fittings and Flanges are MADE IN U.S.A. by 


TUBE TURNS 


A Division of National Cylinder Gas Company 
LOUISVILLE 1, KENTUCKY 
Available promptly from Tube Turns’ Distributors in al/ principal cities 


DISTRICT OFFICES: New York + Philadelphia + Pittsburgh + Chicago + Detroit + Atlanta +» New Orleans + Houston + Midland « Dallas « Tulsa + Kansas City » Denver + Los Angeles « Son Francisce + Seattle 
MADE IN CANADA by: Tube Turns of Canada Ltd., Ridgetown, Ontario + DISTRICT OFFICES : Toronto, Ontario » Edmonton, Alberta « Montreal, Quebec + Vancouver, B.C. 
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WHAT...a “super market” - 
in this business? 














Type 657 with 
3500 Positioner 


Ml 
Type 630 ‘Big Joe’’ 
Field Regulator 


Series 298T Gas 
Regulators 


Type 4150 and 4160 
Wizard || Pressure 
Controllers 


Type 95 Pressure 
Reducing Valve 


Series 99 Multi- 
Purpose Gas Regulator 


Type 655-A 
Pressure Regulator 


























YES! now you can shop by phone, wire or TWX... 


for shipment within 36 hours! 


FACTORY STOCK ALWAYS ON HAND: 


® Large stock of BORDER & DISTRICT REGULATORS 
® Wide choice of GAS REGULATORS 
® Assorted types of MULTI-PURPOSE REGULATORS 





Series 2500-249 and 
259B Level-Trols 
Cage Sizes 14” and 32” 


Fisher’s new special service department is 
organized much like a super market 

to help you meet emergency requirements 
. 


Type 75 Water 
Reducing Valve 


with dispatch and speed. 








A stock of the popular and standard 
diaphragm control valves, Wizard Controllers, 
level - trols and all types of gas regulators 


are kept on the shelf at all times ready to go. 


Every Fisher representative receives a 





weekly list of all available types 






for the following week. 








Series 620 and 621 
Farm Tap Regulators 


Series $100 and 730 
Service Regulators 





Now, when you're up against an emergency, 
phone, wire or TWX (Marshalltown 578 

or 579) the factory or your Fisher 
representative ... your order will be enroute 
within 36 hours (except Saturday and Sunday) 


after it is received in Marshalltown. 











Type 92B Pilot 
Operated Steam 
Reducing Valve 


Series 67FR 
Combination 
Filter Regulator 





FISHER GOVERNOR COMPANY 


Marshalltown, lowa/Woodstock, Ontario/London, England 





SINCE 1880 








ELECTRIC POWERED MICROWAVE 


CONTROLLED PIPELINE STATIONS i 


NOW SPAN AMERICA... i 











ay 
oom me? 





One of many ways progressive management 
puts UTILITY ELECTRIC POWER to work 


If you are in the pipe line transmission business or if you 
contemplate having anything to do with pipe line transmission 
operations, don't sign any contract for power until you have 
carefully investigated the advantages of UTILITY ELECTRIC 
POWER. Of the 686,000 miles of pipe line systems in America, 








a big percentage of these is operated by Electric Power. When 


ee +i ; ag 
you have deliveries to make — at low cost — do it the modern, = 
i'M LCP — Low-Cost Power 
progressive way. Use UTILITY ELECTRIC POWER > Be See Se lee Say 


PETROLEUM ELECTRIC POWER ASSOCIATION 
P. O. BOX 35006 DALLAS, TEXAS 
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First fully efficient 
rotary compressor 
for pipeliners 


Puts out full volume with same 
engine running 150 rpm slower 


Other “600” rotary compressors 
produce 600 cfm of air at 100 psi 
when operating at 1750 or 1800 rpm 
The more eflicient Jaeger Roto Air- 
Plus. using the same economical GM 
Diesel Model 6-71 engine. delivers the 
same volume at only 1650 rpm. 

This difference in efliciency means 
that. throughout the longer life of vour 
Jaeger compressor, you will produce 
air with less fuel. fewer feet of engine 
piston travel and up to 150 fewer 
revolutions of compressor vanes every 
minute of every working day. What's 
more, you ll find engine and com- 
pressor so closely reculated that air 
pressure remains constant under all 
normal demands. 

For full details, check with you 
Jaeger distributor or write us for 
Catalog JCR-5. Find out why the 
Jaeger “Roto” is the top performer 
for today's top pipeline contractors, 


ipAP at . 
-” 





Model “Hr” } yually efhicient performance 


is offered in * 365” id smaller size 


The Jaeger Machine Company. 665 
Dublin Avenue. Columbus 16. Ohio 
Sales. Rentals. Service in over 150 
Cities of U. S. and Canada 


JAEGER ROTO AIR-PLUS* 
COMPRESSORS 








New 350-mile ‘Oklahoma Extension" 


. 














A. O. Smith furnished 262 miles of 
the 26-inch pipe. Photo above shows 
some of the difficult conditions en- 
countered in putting in the line 


Natural Gas Pipeline Company of 


America puts line into service 
in late November of '57 


This new line (mainly 26-inch pipe) allows Natural Gas Pipeline to 
augment existing supplies from their fields in the Texas Panhandle. 
With the new line, they’ll be able to increase reserves up to 

27,000,000 cubic feet per day from new fields in Jack and Wise 
Counties, Texas. 

The Oklahoma Extension will tie in with the Company’s main- 
line at a point near Fritch, northeast of Amarillo. It represents 
better than a 10% addition to their present pipeline network that 
includes 1400 miles for affiliate Texas-Illinois Natural Gas Pipeline 
Company and 1700 miles for Natural Gas Pipeline Company. 


262 miles — of 26-inch pipe was furnished by A. O. Smith. In fact 
Natural Gas Pipeline Company and A. O. Smith have enjoyed 
long and mutually satisfactory association. Over 1000 miles of the 
30-inch pipe for the previously mentioned Texas-Illinois line was 
also supplied by A. O. Smith. 


For almost 30 years ... A. O. Smith line pipe has always been man- 
ufactured to a high standard of quality . precisely controlled at 
every step of production. That’s why A. O. Smith pipe, made and 
installed in 1928, is still in operation. That’s why so much A. O. 
Smith pipe is in nearly every important high-pressure line. 
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habs 
Through research yy a better way 





A.O.Smith 


C/G 2 F 28 2. F 





TUBULAR PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 


Chicago 4¢ Dallas 35° Houston 2°¢Los Angeles 17 © Midland 5, 
Texas © New Orleans 12 © New York 17 ¢ Tulsa3e 
A. 0. Smith International S. A., Milwaukee 1, Wisconsin, U.S. A. 
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Construction of the Oklahoma Extension, 

a four-month project, included erection of 
suspension bridges to carry the pipe over severely 
eroded terrain and a number of soil-conserving, 


erosion-control dams. 


The 350-mile line extends from newly 
tapped fields in Jack and Wise Counties 
in Texas and swings north into 
Oklahoma and then back into the 
Panhandle to tie in with the Company's 
existing mainline near Fritch, Texas. 
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renowned in the 
world’ s refineries 


The term ‘Clyde-built’ has brought an old but true 
theaning of reliability to the oil industry in the mak- 
ing, fabricating and erection of welding pipe fittings. 
Clyde Tube Forgings make the finest, most depend- 
able pipe fittings obtainable anywhere 

Shaw Petrie Limited have designed, fabricated and 
erected pipework which has enjoyed a world-wide 
reputation for years. 

Could there be any stronger, trustworthy combina- 
tion for your pipework problems ? 


Every pipe fitting passing through the company is inspected 
and guaranteed by a Lloyds inspector permanently with the 
staff. 








LONDON OFFICE 157 VICTORIA ST. SWI 
TELEPHONE TATE GALLERY 9325-6 


AND AT SOUTH SHIELDS, LIVERPOOL 
AND BELFAST 








OVERSEAS 
CANADIAN CLYDE TUBE FORGINGS 
P.O. BOX 278 WESTON ONTARIO 





New Zealand Barbados Mexico and NORTH HILLINGTON, GLASGOW s Ww 2 
East West British Guiana Venezuela 
Central and Jamaica Belgium Holland 
South Africa Trinidad Norway Sweden a - oe > ee 
Australia Italy Spain and Finland 
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Guardian of 


pipeline performance 


ae 


(FJvowwhww 


aa 2 j 
a Fal 


- a 

w-KM Through-Conduit Gate Valves pro- 
vide reliable, positive fluid control on pipelines 
the world over under all conditions of service. 
Consult W-K™M fluid control specialists when 
you plan your next pipeline. 


‘ 4 
b ' 


* 
DIVISION OF ( £ INDUSTRIES cr) 


HOUSTON. TEXAS 


s 5707 
MANUFACTURERS OF f, W K™M GATE VALVES Ri OCf LUBRICATED PLUG VALVES 


y, t. 
¢> KEY-KAST ALLOY STEEL PIPING FITTINGS i: KEY RETURN BENDS AND FITTINGS 
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now...thanks to Tuffy ... three 
make the trip 


The Toronto 
production line 


Iron Works makes tanks on a 


1) overhead crane 


were carried on a chain... 





distributors, a better id 


‘ *} in a 
a rigging ot 


; ; 
Tuffy: 
Slings and 
Hoist Lines 


. free the crane 











instead of one 


Tuffy Slings. Now they have standardized 
on them.” 


fluffy Slings are ideal for this job (and 
countless others because of their s iperb 
combination of super-strength and free- 
flowing flexibility. It’s just about impos- 
sible to kink a Tuffy Sling: and if you 
should, the kinks smooth out with no 


damage done 


Another Tuffy plus feature: Tuffy’s 
pressed-on ferrule is applied over tuck 
splices under tremendous pressure to vive 


} 


the sling eve 100% of fabric strength. 


Your Tuffy Distributor: a Good Man to Know 


He’s stocked to meet your needs; ready to make 
fast delivery of your Tuffy Slings, Tuffy Hoist Lines 
famous working partners of Tuffy Slings), and 


Union Wire Rope. And he’s qualified to help you 
find money-saving ways of using Tuffy products in 
your operation. Get in touch with him 


Specialists in high carbon wire, wire rope, braided wire fabric, 





stress relieved wire and strand 











2278 Manchester Avenue 
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Kansas City 26, Mo. 
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Compressor Start Unit 


ee 


e-- meakes full pipeline automation 


-—_ 





Start now to provide full automation of pipeline 
control systems by installing the SIE Compressor 
Start Unit the basis of tomorrow's completely 
automatic, and today’s semi-automatic, operations. 
Right now the SIE Compressor Start Unit offers these 
important advantages in daily operation: 

¢ Realize greater throughput and increase employee 

efficiency by automating this vital phase of com- 
pressor station operation. 

e Handle remote starting and receive immediate 

visual signals indicating compressor malfunction. 


J | Lf 
‘ SOUTHWESTERN 
Quo P.O. Box 13058 


¢ Eliminate human error by handling entire com- 


pressor starting sequence automatically. 


e Addition of an SIE Computer Controller will pro- 


vide full compressor station automation. 


Ask SIE for complete information on SIEMARC 
(SIE Monitoring and Remote Control) to learn how 
immediate installation of the Compressor Start Unit 
will advance the date of full automation of your 
pipeline system, and increase station efficiency in 


the meantime. 


INDUSTRIAL ELECTRONICS CO. 


2831 Post Oak Rd. Houston 19, Texas 














AMERICAN BLOWER Gyrol® FLUID DRIVE... 


Class 6 Type VS Gtrol Fluid Drive, 250 hp to 12,000 hp, speeds to 3,600 rpm. 


How to get more 


through-put per kw 


consumed at pipeline pumping stations 


You save power dollars in pipeline pumping 
stations with American Blower Gvrol Fluid Drives 
Used with standard, single-speed induction motors, 
the stepless, adjustable-speed Gyrol units control 
pump flow and pressure to give the desired output 
at the lowest powe consumption 


For many years, the dependable Gyrol Fluid Drive 
has satished the automation requirements of the 
power plant industry for driving centrifugal 
boiler-leed pumps and fans. Now, the same 
reliable Gyrol Fluid Drive is providing the ideal 
means of remote-controlled power transmission 
for the centrifugal pumps in unattended pipeline 
pumping Stations 


Whether you're pumping a single product or 
multiple products of various densities, here’s how 


AMERICAN BLOWER 


Division of Amertcan-Standard 


For more data on advertised products, use Readers’ Service Cards, last page 


you benefit with the Gvrol Fluid Drive: 


Lower demand charges 


Power savings by adjustable pump speed 


No-load motor starting 


are being pumped 


@ lhe use ol standard induction motors 


Gvrol Fluid Drive to provide a sale, depe ndable 


powel combination 


Call your American Blower branch office for 


information; or write: American Blower Division 


of American-Standard, Detroit 32, Michigan 


Canada: Canadian Sirocco products, Windsor 


Ontario 














Wide range of pump control, permitting com 
plete flexibility whether one or several products 
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For 
top storage tank efficiency— 


get 


' Wheaton - 


smn ok precision » Ta 


AUTOMATIC MID-POINT 


a _ | | n yyy THERMOMETER 





Wheaton 
T-1600-C 

















i 
I | The Wheaton T-1600 C Tank The Wheaton T-1695 Mid 
oy Gauge, designed for cone-roof point Thermometer fully meets 
a tanks, permits accurate gaug the requirements of A.P.I 
1 | ing without having to climb Standard 2500 ——S m 
o @ he tank 2 
the tank A float guided by spring-loaded = nae 
i ss It features an easy-to-read guide wires follows the liquid e on =? 
stainless steel tape for optimum surface and, by pulley, posi ie 
visibility; large float area for tions the thermometer element Sn 
highest sensitivity; stainless at half the liquid height. A — 
‘ steel shafts and custom-fitted Mercury bulb thermometer is 
: teflon bearings which minimize connected by a stainless steel { 
friction; ‘‘H’’ float which per capillary tube to a dial type ._ 
mits easy fastening to guide indicator (calibrated from 0 
wires without special guides to 100° F) located outside the 
~ + ’ ‘a . 
For maximum accuracy with amen { 3. 
minimum maintenance, install Standardize now on the j 





K 
the Wheaton T-1600-C Gauge Wheaton T-1695 easy-t 
on your cone-roof tanks. Gauges read thermometer that meets . 
. ilso available for floating and ill storage tank requirements 
. { a movable roof tanks for accuracy and reliability 
Nae Mail coupon now for full information 
WHEATON BRASS WORKS, UNION, N. J. 

Manufacturers of Loading Arm Assemblies, Swing Joints, Loading Valves, Tank Fittings and Truck Tank Equipment 





Foreign Manufacturers 
Emco Limited, London, Ontario, Canada « Emco Brass Mfg. Co. Limited, Margate, Kent, England 
Worthington Corporation, Rio De Janeiro, Brazil, S. A 


Tank Fittings by Wheaton 


WHEATON BRASS WORKS, UNION, N. J 


the best by 
every standard 


Please send full information on 
[] Wheaton T-1600-C Tank Gauge 
[] Wheaton T-1695 Mid-point Thermometer 
[] Send copy of new Wheaton Catalog No. 65 


seen andnasenaman anal 


Name 
Company Name 
Street 
Cit Zone State A 
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DISC 








This NEW vapor-tight, optional on i 








SEAT RING 








So 
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SEAT RING 


SEAT RING "0" RING 





KEROTEST 








ee Ee 





DISC 








TEFLON 


ae 


Pac ee 


Pecouble block and bleed, full opening, 


’ 


a KEROSEAL VALVE 


petroleum products and petrochemical fluids 





andles gases 




















Pe 
——— 


cs are positioned without drag Valve fully closed. Spreader holds Valve begins opening. Seated discs Discs fully retracted, and assembly 


across seat. When disc lug rests discs vapor-tight against seat ore retracted with the same paral rising. Upward motion does not 


seat ring, continued dow rings lel motion—again with no drag begin until discs are clear of seat 


word motion of spreader move against seating surfaces ring 


jiscs parallel to flow 


More than two years of laboratory and field 
testing have clearly demonsirated the fact that 
the new KEROSEAL offers advantages not 
found in any other valve. 

The KEROSEAL valve gives a vapor-tight 
seal without the continued and costly use of 
sealing lubricants. An effective new method of 
guiding the disc assembly, completely inde- 
pendent of the valve body, maintains clearance 
between discs and seat rings during operation, 
eliminating wear, frictional drag, wiping, and 
consequent galling of the seating surfaces. 

Primarily, these advantages are the result of 
an entirely new principle of operation. The stem 


The new KEROSEAL 
valve is described in de- 
tail in this new full-color 
bulletin. Write jor your 
copy today 


carries a spreader, on which are mounted a pair 
of discs. A Teflon sealing ring is mechanically 
bonded to each disc. 

When the valve is being closed, the discs 
move downward, without friction. This down- 
ward travel automatically ends when discs are 
correctly positioned in relation to the seat ring. 
At this point, further movement of the stem 
initiates the spreader action, forcing the discs 
against the seat rings. 

In opening, the first movement of the stem 
retracts the discs so that they clear the seat 
rings, and further movement raises the discs 
until they reach the fully open position. 


—__g __ 


ab 








KEROTEST MANUFACTURING COMPANY 
2516 Liberty Avenue, Pittsburgh 22, Pa. 


In Canada, Kerotest products are manufactured and distributed 
exclusively by Guelph Engineering Company, Guelph, Ontario. 














ae 
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MAJOR PIPELINES 


EVERYWHERE 


are served better by the very best... 
Walworth Lubricated Plug Valves 





Walworth Cast Steel Lubricated Plug Valves enjoy a long record of success- 
ful service on pipelines the world over. In design, construction and perform- 


ance they stand unsurpassed. 


Other Walworth products include Gate, Globe, Angle and Check Valves 


in a wide range of types and sizes for the oil and gas industries. Sold by 


distributors in principal centers throughout the world. 









> 





WALWORTH 


60 East 42nd Street, New York 17, New York 


_ 

















‘SUBSIDIARIES: Q{I]M) ALLOY STEEL PRODUCTS CO. Cont Rgiucls CONOFLOW CORPORATION ei GROVE VALVE & 


awd SOUTHWEST FABRICATING & WELDING CO., INC. © M & H VALVE & FITTINGS CO. 460} WaLwonTi COMPANY OF CANADA, LTD. 


REGULATOR CO. 
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gathering systems rely on 
Youngstown electric weld line pipe for long, 


trouble-free field performance 


Youngstown Pipe has been used for 31 years in America’s 
largest gas and oil field gathering systems. Quality-controlled 
through every production operation, it provides: Easy bending, 
uniform wall thickness, excellent line-up characteristics, out- 
standing weldability and longer lengths. Thus, Youngstown 


Line Pipe speeds and simplifies the laying of gathering lines. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Producers of Carbon, Alloy and Yoloy Steels 


General Offices - Youngstown 1, Ohio 
District Sales Offices in Principal Cities 





For more data on advertised products, use Readers’ Service Cords, last page 
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THE ONLY 


SOONER 
BOOMER 


LOW-COST SOONER-BOOMER DOES THE 
WORK OF 2 CONVENTIONAL MACHINES! 










T} { son ne. Bow 1! I > the world S first sid boom mounted on 
Designed to handle pipe up to 10”. this revolutionary 
essary right-of-way damage on city worl 
tl eed.of pipe stringing along city streets ahead 
\ low center of gravity makes the Sooner-Boomer highly 
d o ink led It operates it road speeds on back haul, 
ped with a swamper platform. A 12-foot boom makes 
to lower n er spoil. Power up and power down on 
| ssures ultimat safety and precision line-up. Th 
Soo! Boome1 sily lowers in or bends 8-inch pipe. Excellent 
lean-up and ditch dressing. The Sooner-Boome1 
d to put all weight on wheels, eliminating any strain on 
transmission and differential. The versatility of the tractor 
s it possible for the Sooner-Boomer to do the work of 
\ t l : 


OPTIONAL: 7-foot angle dozer: rearend winch forward at 
rse spe mission: trailer hitch; 3-pin connected, boon 
vailabk mm he t. » ind a) $17 


LIFTING CAPACITY 

+ Ft. Radius 3750 Ibs, plus 
8 Ft. Radius 2450 lbs. plus 
10 Ft. Radius 1500 Ibs. plus 


USING FORD SERIES 600 AND SERIES 800 TRACTORS 
















SIDE BOOM ON RUBBER TIRES 


Check These Features 
Mounted On Rubber-Tire Tractor! 


Highly Maneuverable at 26 MPH Road 


Speed! 

Power Steering! 

No Hauling Problems! 
All-Hydraulic Operation! 


Hydraulic Controlled Counter Weights! 


Perfect Operator Visibility! 
12-Foot Boom Handles 10” Pipe! 
Lowest Initial Cost! 

Lowest Operating Cost! 


Six months warranty from date of pur- 
chase on both the tractor and SOONER 


BOOMER! 








223 W. BRITTON ROAD, OKLAHOMA CITY 
P. O. Box 8832, Phone TRinity 8-4033 


ae ~ ee 


/ NEUMATIC “IPELAYERS, INC. 


A en gy 


Canadian Office: 295 Kipling South, Toronto, Canada 
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INDUSTRY 
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PIPE LINE PANORAMA 


Government in—Industry Out... Government move to curb pipe line industry partici 
pation in government affairs that affect pipe lines is picking up steam. Interstate 
Commerce Commission has abandoned working relationship with API in making 
pipe line valuations—-the bases for determining allowable rates and dividend pay 
ments. Instead, government advisory committee will do APT’s work, then pass re 


ommendations on to IC¢ 


Also, Justice Department is exerting pressure to put government chairman in 
charge of National Petroleum Council. Move may mean end of NPC in its pres 
ent torm. 


Longer Life for Bearings .. . Recently con pleted research (See Page 36) reveals the follow 
ing valuable tip on bearings: A new radioactive tracer method has proved success 
ful in measuring connecting rod bearing wear. Bearings are tested 12 hours. using 


antimony-!24. Observed radioactivity increase is expressed as bearing weight loss 


Uncertainty Clouds Middle East Pipe Lines... | wo problems are plaguing Middk 
East oil operators: How to get Sahara’s vast crude potential to the ports for es 
port—-and what they will do with it after it gets there. Markets are not shap 


ny? up. 


Even so, a Shreveport, La., contractor reports he is completing deal with the 
French to build $40 million, 18-inch crude line from Sahara’s Hassi Messaoud 
field to Mediterranean Pre ject would he completed In one vVear. with payment 


coming trom 20 percent of the oil shipped through the line. Meanwhile, despit 
rebel forces sabotage threat, French will attempt to operate newly completed 125 


mile, 6-inch line from Hassi Messaoud field to railhead at Touggourt 


One answer to gas market problem is under study by French government: Build 
gas line across Mediterranean to Southwest France 


AGA Studies Pulsation Problems. . . Better ways to solve the problem of errors in orifice 
meter readings resulting from pulsations are now under study by American Gas 
Association (See Page 41). One possibility is to consider wave motion and acoustics 
in design of measurement stations. Some preliminary progress has been made, but 
researchers say not to expect any sweeping solutions to the problem right away 
It will take time mavbe vears. 


Washington Panorama .. . [here is little prospect of Supreme Court ruling on Memphis 
decision this year (See January PLI). Result: Pipe line expansion plans are being 
at least temporarily stalled; some companies, i.e., Colorado Interstate, are facing 
serious financial problems . . . Legislators say Harris-O’Hara bill will be up for 
House vote before March 1. Coal and consumer interests have put in early at 
tac ks against the bill. However. several legislators believe differences can be settle { 
and passage assured if gas industry gives full support . . . Federal Power Com- 
mission has authorized Texas Eastern to convert Little Inch pipe line from gas t 


product service, under conditions asked by barge operators 


Canada Asks Revision of Imports Curb ... Canadian government, unhappy over recent 
U. S. import restrictions, has made strong request that curbs be removed fron 
crude entering U. S. via pipe lines. Canada’s Finance Minister Donald Fleming 
says limiting crude imports from his country will in no way improve U. S. na- 
tional security. Request will be considered by U. S. in March when new imports 


program, scheduled to start July 1, will be considered 
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Radioactive 
tracers used 
to measure 
bearing wear 


By M. W. Savage 
and L. O. Bowman 
California Research ( orporation 


La Habra, Calif 
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FIGURE 1—tThis is the bearing wear test apparatus. 


TRANSFER 
PUMP 


An irradiated bearing is in- 


stalled on a connecting rod journal near center of a multi-cylinder engine. A middle 
journal is used to reduce radiation hazard to front and rear of engine. Wear par- 
ticles from the irradiated bearing accumulate in lubricating oil which is continuously 


circulated by transfer pump through 


the counting 


circuit. Radioactivity level is 


counted and recorded using a Geiger tube, counting ratemeter, and recorder respec- 


tively. Lead shielding is placed between counting chamber and test bearing, 


which 


are approximately 15 feet apart, to insure a low background radiation level at th 


counting chamber. 


The use of “tagged” bearings aid in the study of bearing lubrication. 
Designers can predict the effect of changes in bearing design and lubricating oil 
properties on normal rubbing wear. 


EFFORTS TO fail- 


ures in the field have received added 


REDUCI bearing 


impetus from the 


development of a 
method of measuring bearing wear as 
it occurs with radioactive tracers. 

Work conducted by the authors has 


shown: 


® Connecting rod bearing wear 


using babbitt-surfaced bearings 


can be determined rapidly by 


using a radioactive tracer tech- 
nique 
® The data indicate that relative 


connecting rod bearing wear at 
different operating conditions can 
be predic ted using the load carrvy- 
capacity concept. 

® Bearing wear is a function of the 


magnitude and source of the 
maximum bearing load. 
° ‘| he 


occurs during engine starts or at 


most severe bearing weal 


extreme high speed operation 


® Bearing wear is lower with an 
SAE 30 grade motor oil than 
with an SAE 10W gerade motor 
oul 

® Bearing wear is lower with an 
SAE 10W-30 grade motor oil 
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than with an SAE 30. grade 


motor oil, 
Bearing failures in the field are due 
to dirt, misassembly, misalign- 
Normal 


wear, the principal concern of this re- 


mostly 


ment, and fatigue. rubbing 


port, is defined as the wear occurring 
when the oil film is not adequate to 
This 


tributes to a lesse1 decree to bearing 


prevent bearing contact con- 


failures and is a constant source of 


study by bearing and lubricating oil 


designers 


Tracers Measure Wear. I[n the test 


program conducted by the authors, 


either babbitt bearings or hard alloy 
bearings overlayed with babbitt were 
used. The investigation was confined 
to the lead base babbitt material be- 
cause that type appears to be in most 
The 


formly dispersed antimony is the only 


common use at this time uni- 


element in babbitt alloys that retains 
radiation energy long enough to per- 
mit engine testing, and bearings con- 
taining 2 to 8 percent antimony have 
been used successfully. 

Bearings are placed in an Atomi 
Energy Oak 


Commission reactor at 
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Ridge, whereupon the radioactive 
isotope antimony-124 is produced 
This isotope is excellent for wear test- 
ing because of its long half-life of 60 


davs and its high radiation energy 


How Test Is Conducted. Ficure | 


shows schematically a flow diagram 


of the test apparatus A typical test 


is conducted as follows: Charge the 


engine with test oil, start the engine 
and transfer pump, and flush the en- 
gine and counting system for 15 min- 
utes. Drain the flush oil and recharge 
with fresh test oil. Turn on the trans- 
fer pump and radioactivity counting 
apparatus, then start the engine 
Warm up at low speed and load until 
the oil temperature reaches 150° F 
then set the desired test speed and 
load. When the operating conditions 
rate have reached 


The 


12 hours, and the in- 


and bearing wear 
equilibrium, the test is started 
test is run for 
crease in radioactivity level during 
the test period is noted, The observed 
radioactivity increase is then ex- 
pressed as bearing weight loss by 
referring to the radioactivity of a 


standard solution which contains a 
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known weight of irradiated bearing 4000 5 


material 
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Wear Mechanism Explained. An a J 
P z 2000 — 20° AFTER TOP 
explanation of the probable bearin => DEAD CENTER 
vear mechanism will aid in a bette: a 
inderstanding of the results to be dis- . 
: 2000 + 
cussed. Visualize a connecting rod 2 
ournal and a bearing with clearance S 
space completely surroundin the oO 
journal. If a load is applied at any = 1000 
point on the bearing. the bearing will < 
uJ 
move towards the journal surtace @o 
When there is relative motion be 
1 ] 0 +——_ = Y " T Y . aay 
tween the two surfaces. wear will 
‘ ra ) 180 360 540 720 
occur 1f the surlaces contact each 
RANK - REES 
th The load being applied +] C ANGLE - DEGREE 
one! l@ 1Oad eIng appre to Iie 
bearing must be transmitted to the — POWER | EXHAUST , INTAKE _ a. COMPRESSION | 
}O irnal 1) Iring the mayor portion o STROKE : STROKE , STROKE : STROKE 
engine operation, the load is_ trans- FIGURE 2—Maximum connecting rod bearing load occurs at about 20° after 
mitted by an oil film of sufficient top dead center of power stroke when engine is operating at high engine load 
- : low speed, 45 bhp and 2500 rpm. 
thickness to prevent wear he oil 
t 
r- him Is Ol inadequate thickness at cer- 4000 ) 
ly tain times during an engine cycle 
is } ’ 
however, and the two bearing sur 
c- : ; “ 
ch laces contact eact other briefly re- =) 
he niltiee in wens = 3000 4 2—END OF EXHAUST STROKE 
& 
The oil film’s ability to carry load 
’ . ' 
In a connecting rod bearing depends 
. : Oo 
A. on several factors. One primary factor < 2000 
] is the complex pattern of bearing 4 
} : r 
| 1; ] t 
loading. An analysis of the pattern o o 
| 1 - ( pa z 
earing loading and its eflect on oil a 
= 1000 + 
film load carrying capacity follows 
| @ 
Lhe load on a connecting rod bear 
ive 
Ing at any point during an engin 
eC C\ | ] ippl X hate | Very | 0 s : . ; 
VC it iS ¢ PONII a Cd { Osely \ 
st ' 0 180 360 540 720 
a summation of three forces 1) tl 
60) OR aS Casee SN i CRANK ANGLE - DEGREES 
as torce acting on the piston fs 
ae { ‘ll ‘ +] - POWER EXHAUST INTAKE COMPRESSION 
( mertia lore CiLIe Oo ree ne) he. “a 
mail STROKE  “T STROKE 1 STROKE “T STROKE 
cating piston assembly and small end 
of the connecting rod. and ahs FIGURE 3—Maximum bearing load occurs at the end of the exhaust stroke 
mM g when engine is operated at low engine load, high speed, 0 bhp, 3500 rpm 
. centriiugal force due to the rotating 
iad mass of the large end of the con- 4000- 
the necting rod and the bearing. In cal- (oy Gace 
. > > 
Arie culating the inertia forces. the com- f f 7 [ nN f fy f 
en- mon method is to consider the rod ” T 
nie oO 3000- BEARING LOAD POSITION 
un is having two component masses, con- z 
Aree centrated at either end of the rod Oo 
; eo ; : . a 
ans- . . ‘ 
3 Figures 2 and 3 show bearing load o 
nev . , 
‘ diagrams typical of two extremes ol S 2000- 
ine : a 
‘ engine operation hese were calcu- | | 
intil “a ; Oo 
F lated for the engine equipped witl z 
— | 
thie irradiated bearim Figure 2 shows = 
and : < 1000 
: that when the envine 1s operated at ra) 
10OnSs : 
<< high engine load-low speed conditions 
chec 
TI the maximum connecting rod bearing 
1e 
: load occurs at about 20 alte top 0+ T T T 7 
in- 0 180 360 540 720 
. dead center on the power stroke. ‘This 
iring hiol <9 CRANK ANGLE - DEGREES 
Is due to high gas pressure, which Is 
vec 
i function ol engine torque In con- POWER EXHAUST INTAKE COMPRESSION 
@xX- .* > ' ~ _ ~~ _ ~ 
ee trast, Figure 3 shows that when the STROKE STROKE STROKE STROKE 
- ; sieht 2 
vo} Ss al < LOV y + . . eo. . . ° 
of a engime Is opera ed it low engine load FIGURE 4—Caluculated load positions at several points in an engine cycle at 
—_— high speed conditions the maximum high engine load, low engine speed, 45 bhp, 2500 rpm. 
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FIGURE 5 Theoretical 


speed, 45 bhp, 3500 rpm. 


bearing wear diagram at high engine load, low engine 
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FIGURE 6—Theoretical bearing wear diagram at low engine load, high engine speed, 
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FIGURE 7—Radioactive tracers show that higher wear rate occurs under low engine 


load-high speed conditions than under high engine load-low speed conditions for 


given values of maximum load bearing. (Oil temperature—195° F.) 
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bearing load occurs at the end of the 


high 


This 


which are a 


exhaust stroke is due to 


inertia forces, function 


of engine speed 


Loads Change. As shown in Figures 


2 and 3, 


the connec ting rod bearing 
loads change continuously throughout 
to the 


the engine cycle. In addition 


continuous variation in load magni- 
tude, there is also a CcOnuUnuous ¢ hangs 
in the direction in which the load ts 
acting, At 


specific bearing load is applied radi- 


any given crank angle, a 
ally to a specific portion of the bear- 
ing surface. This direction of load ap- 
plication is referred to as bearing load 
position. As an example, calculated 
load positions at several points in an 
engine cycle are shown in Figure 4 


The 


1S the Same as In 


shown 
high 


engine load and low engine speed 


diagram 


Figure 2 for 


bearing load 


The load is applied to the bearing in 


the directions shown by the arrows 


at various crank angles. Thus, in 
addition to the continuous changes in 
bearing load, continual changes also 
occur in the bearing load position 


his 


Ion 


during each cycle motion in 


bearing load posit has a pro- 


bearing load 


the oi] 


nounced effect on the 


carrying capacity of film 
within the bearing 
M. Stone 


I nderwood in then 


This Was des ribed by | 
and A. F 


“Load Carrying Capacity of Journal 


papel 


Bearings.” Load carrying capacity can 


be defined as equal to the bearine 


load required to produce the iini- 


mum oil film thickness which will 


prevent contact between the bearing 


and journal surfaces. The load carry- 
ing capacity depends on several fac- 
tors ink ludine bearing and journal di- 
mensions, viscosity of the lubricant. 
minimum oil film thickness to prevent 
wear, rate ol journal rotation, and 
rate of change in bearing load _posi- 
tion. Using bench test 
Messrs. Stone 


onstrated 


apparatus, 
Underwood dem- 
effects of 


and 


that the journal 


motion could be 
2N;, N, 


change in 


load 
expressed by the 
where N, is the 


bearing load position and Ny, is the 


rotation and 
term 
rate ol 
rate of rotation of the journal with 
respect to the bearing. Assuming that 
the other factors mentioned above re- 
main constant and are represented by 
“K,” load carrying capacity can be 
expressed by the equation: 

Load Carrying ( apacity K(2N;, N 
Their finding was extremely impor- 
showed that the rate 


tant because it 
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ce in 

the 
with 
that 
e re- 
d by 
n be 


N 


1por- 


rate 
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of change of bearing load position has 
a major effect on the hydrodynam 
oil film and that the rate of rotation 
of the journal with respect to the 
bearing was not the only speed effect 


involved, as was generally believed 


Critical Speed Ratio. One of the 
more interesting conclusions that can 
be drawn is that if the load position 
happens to be moving in the sam 
direction and at one-half the speed of 
journal rotation, the oil film has no 
load carrying capacity. This is com- 
criti al 


monly referred to as the 


speed” ratlo 
Calculations were made of the load 


Carrying capacities unde: the condi- 


2 and } Fig- 


tions shown in Figures 
ures 3 and 6 show these same bearing 
load diagrams with the load carrying 
capacity Curves superimposed. In these 
Cases the load carrying Capac ities were 


determined by assuming a value for 


‘KL the 


carrying capacity equation. This as- 


constant term in the load 


sumption was necessary due to the 
difficulty in assigning exact values for 
the viscosity of the lubricant in_ the 
hearing and the minimum oil film 


Dhese 


exact 


thickness to prevent wear 


curves therefore do not show 
values. but they do demonstrate the 
pattern of load carrying Capacity It 
is shown that the load carrying capac- 
ity varies over a wide range and in 
fact equals zero several times during 
an engine cycle. These curves define 
the positions where the bearine load 
will probably exceed the load carry- 
ing capacity of the oil film. The 
shaded areas denote these positions, 
and these are the portions of the cycle 
during which wear is likely to occu 
Further, 


indicates the 


the size of the shaded areas 
relative severity of wear 
Comparison of Figures 5 and 6 
shows that a larger amount of weat 
would be expected to occur during 
the high speed, low load operating 
conditions shown in Figure 6, because 
the shaded areas are three to fou 


Figure 5 


relationship would hold 


times as large as those in 
This Sarne 
regardless of the value assumed fon 
a. sne operating conditions for 
which these curves were calculated 
were selected to give equal maximum 


bearing load 


What Tests Showed. [he authors 
conducted engine tests using the radio- 
active tracer wear technique to inves- 
tigate this point. The results in Figure 
/ show that a considerably higher 


February, 1958 @ 


3+ 


BEARING WEAR - MILLIGRAMS 








0 T 


MODERATE 
STARTING SPEED AND 
WEAR LOAD WEAR 
.-__—___+ +____+ 


HIGHER SPEED 
(OR LOAD) WEAR 
Ed 


EXTREME HIGH 
SPEED WEAR 
-___—_+ 














0 50 


7 7 


100 iSO 200 


MILES OF OPERATION 


FIGURE 8—This idealized chart shows effects of changes in engine load and speed 


on bearing wear. 













0.1255 
w S 0.100 4 
- 2 SAE 1OW GRADE MOTOR OIL 
< 
c 
a 
cw 
0.0757 
< a 
= SAE 30 GRADE MOTOR OIL 
2 < o0s0: 
Se 
Wi 5 
= 0025-4 
. SAE |OW-30 GRADE MOTOR OIL 
0 as 7 7 7 7 _ 2 a | 
l 2 3 4 5 6 7 8 
TEST NUMBER 
FIGURE 9—Effect of oil viscosity on bearing wear; low engine load, low engine 


speed, 10 bhp, 2500 rpm; test length, 300 miles; oil temperature, 195° F. 


wear rate did occur under low engine 
load-high speed conditions than unde1 
high engine load-low speed conditions 
maximum bear- 


for given values of 


ing load. The observed differences in 
wear agreed with the calculated dil- 
ferences In wear, as shown by the 
shaded 


relative amounts of areas 1n 


Figures 5 and 6, thus lending furthe: 
support to the findings made by Stone 
and Underwood. It can also be con- 


cluded from Figure that bearins 
wear is a function of both the magni- 
tude and source of maximum bearing 
load 

Figure 8 is an idealized chart show- 
ing the effects of changes in engine 


load and speed on bearing wear. Start- 
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ing wear 1s defined as the wear occur- 


ring during start and warmup until 


an equilibrium wear rate is estab- 


lished. Starting wear alter several 
hours of engine shutdown 1s in the 
same order of magnitude as the weat 
caused by the extreme high speed op- 
eration and is observed for as long as 
one hour of operation. The starting 
wear is significantly less. however. 
when the engine has been inoperativs 
for only 10 to 20 minutes, probably 
due to the lower viscosity of the com- 
paratively warm oil and perhaps re- 
sidual oil in the 
Both 


establishment ol a load-supporting oil 


bearing clearance 


space. factors promote faster 


film and tend to reduce roughening 
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FIGURE 10—Effect of oil performance; low engine load, low engine speed, 10 bhp, 


2500 rpm, 195° F. oil temperature. 


of the bearing during engine startup 
(hese results indicate that starting 
wear 1s due to break-in of contact 
ireas which become roughened dur- 
ing each engine Startup 

speed 
ifter an equilibrium wear rate has 


Changing engine load or 


been established causes an initial 


jump” in wear followed by a grad- 
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ual return to a steady wear rate. This 


is believed due to a shift in the posi- 
tions where the bearing load exceeds 
the load carrying capacity of the oil 
film, and a break-in of the new con- 
tact areas takes place before an equl- 
librium wear rate is established 
Connecting rod bearing wear should 
be inversely proportional to a lubri- 
cant’s viscosity according to the hy- 
drodynamic load carrying capacity 
theory. The performance of oils over 
a range of viscosities is illustrated in 
Figure 9. The wear results of a series 
of eight tests conducted with three oils 
ire plotted against the test n umber 
hese data show that engine usage 
significantly affects the bearing wea) 
performance of oils, and _ satisfactory 
comparisons between oils can be made 
Although thx 
for any given oil decreased 


sufficient data 


only on a relative basis 
Wedi rate 
in this series of tests. 
have not been obtained «to conclude 
that bearing wear generally decreases 
with engine usage. These tests were 
conducted shortly after installation of 
a new bearing. and the 


+1] 


mating sur- 
laces were probably stil 


wearily 1n 


Oils Compared. Fivure 9 also shows 
that the SAE 30 grade motor oil pro- 
tects against wear better than the 
SAE 1OW erade motor oil. These data 
support the load carrying capacity 
theory. because the 30 evrade oil is 
more viscous than the 10OW gerade oil 

The SAE 10W-30 grade motor oil 
inhibited wear significantly better than 
the 30 grade oil, although the meas- 
ured viscosities of the two oils are 


very similar at the 195° F. gallery oil 


temperature The effective viscosity of 
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the 1LOW-30 oil in the bearing is not 
known. The temperature rise in the 
bearing would tend to give a highe1 
relative viscosity for the multigrade 
oil, but, on the other hand, the high 
shear rate in the bearing would tend 
to result in a lower effective viscosity 
for the V.I 


event, the observed differences in 


improved oil, In any 
wear appear considerably larger than 
can be explained by simple viscosity 
effects. Whatever the inhibiting mech- 
anism, five SAE 10W-30 gerade oils 
each containing a different type of 
V.I. improver, have exhibited similar 
performance relative to an SAE 30 


vrade oil 


The wear rates shown in Figure 9 
were observed in tests corresponding 
Actually. 


all of the tests were run for about 550 


to 300 miles of operation 


miles. Figure 10 shows typical results 
of a series of extended tests with the 
1OW-30 grade oil and the SAE 530 
erade oil. The wear measurements 
were adjusted to eliminate the effect 
of engine usage. A pronounced change 
in wear rate at about 400 miles of 
operation was exhibited by the multi- 
vraded oil. After this inflection, the 
wear rate was nearly identical with 
that shown by the 30 erade oil. The 
inflection in wea: with the multi- 
oraded oil has been observed consist- 
ently but as yet has not been satisfac- 
torily explained. The wear advantage 
of the 1OW-30 oil is distinct, but ex- 
tended oil change periods would re- 
duce the percentage improvement 
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FIGURE 1—Proportions of an orifice meter setting to minimize resonant effects from pulsations. 


Pulsations and gas measurement 


Errors in orifice meter readings can be caused by pulsations in gas pressure. 
Proper design of meter runs can minimize this error. 


By Howard S. Bean pressure exerted by the fluid stream changes, A short time periodic change 
National Bureau of Standards [his variation in the pressure may be may be defined as one taking plac 
Washington. D.C. accompanied by variations in the ve- or repeating every two to tour minutes 


locity or bulk flow of the fluid. It is or less. usually very much less 


possible for a body of fluid to be sub- 


SINCE THE early days of fuel gas ject to pulsations, i.e. pressure varia- Rapid Pressure Changes. Thy 
metering with any form of differential 


tions without any real velocity or bulk rate of flow is determined from the 

" > . > a. > . > ° 
pressure meter—Pitot tube, venturi movement of the stream taking place measurement of a pressure difference 
tube or square-edged orifice—the as in a closed-end pipe. On the and it is th square root of the pres- 


measurement engineer has been con- other hand one cannot visualize a sure difference that is the quantity 


cerned with pulsation fluid stream being subject to short used. As Lindahl stated in 1945. the 
Pulsation implies the presence of time periodic velocity changes without measurement of the flow will be reli- 
more or less rapid variations of th being subject to similar pressurt able if the means for measuring the 
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ferential pressure are such as to 


' . , 
make possible the determination of the 
iverage of the square roots of the suc- 


differential pressures from in- 


none otf the 


past, 


available 


instru 
and possibly 
today art 


of those 


following accurately 


rapa 
result the 
ind ate an 


the hich 


pressure The 


pressure \s a 
will tend to 
ipproxmm” ite tire 


ind 


average ol 


low values of the 


juare root of this time average value 
vill be higher than the average of the 
quare roots of the instantaneous dif- 


ferential pressures if such could be 
measured. Lindahl shows for a few 
ery simple pressure patterns how it 


possibli to compute a theore ti al 


the 


— 
roots and the 


relation between true’ average 


of the square root 


square 


of the erage differential pressure. It 
is necessary to assume that the true 
nstantanecous pressures art measured 


Type of Instruments Used. In 


onsidering the instruments used to 
neasure pressures, especially the types 
ised extensively in natural gas meas- 


irements, probably the majority ar 


reury U-tube manomete 


here will be a 


requency at W hi h 


rorm ol m 
resonant or natural 
the mercury 1D 


i¢ h 1 vag W 11] Vi bh ate o1 


This fr 


mong othe r things upon the 


SWInYg 


will 


ireely 


dep rit 
quantity 
mercury and 


rnQot 


the shape of the 
ambet 


Also, there will be the 


; 


influence of 


iny float that may rest upon the mer- 
cury in one side of the gage. If ther 
is Imposed upon one side of such a 


wea CY( Lie pre SSUTE influ nce hav - 


ing a trequency at or close to this 
itural frequency. the mercury ma\ 
be caused to swing violently 


Gas Resonant Frequency. In !x 


tween thi and 


VA 
Like 


Jas in these 


Mall pipe pressure 


nere W il] be the lines 


pressure 
i 

the mercury, the body of 
have a natural 


the 


11 
ICS WII resonance 


frequency. In transmission of a 


cycle pressure trom the main pipe to 
that the 


there is the chan 


Irequency ol 


the gage, 


this CV¢ lhe pressure will 
correspond closely to this resonant fre- 
quency of the gas in the pressure lines 
the intensity. that is am- 


the 


In this case 


plitude of transmitted pressure 
evcle might be even greater than that 
received, which would probably be an 


exceptional condition 


42 


On the other hand fittings in the 


pressure lines, such as elbows, tees and 


valves, even if wide open, Ww ill act as 


pressure wave reflecting surfaces to a 


trans- 


possibly greater extent than as 


mission channels. Because of this it 1s 


probabl that in the 


presence ol a 


1 


CVE Lic pressure, lines to the record- 
I 


act as snubbers or retarders 
the 
the 
inv nearer the true time average value 


of the 


Ing) gage 


his does not mean that pressure 


received and shown by 


gage 1S 


pressure in the main line 


CV¢ Li 


than if there were no intervening pip- 


ing. Even if it were, there would still 
be the error introduced by the differ- 

nce between square root f the time 
average value, whi h the cave will 
show, and the average of the square 


roots of the instantaneous pressures 
Theoretical Error Studied. RKe'er- 


ence is made to Lindahl’s paper in 


which he gives the mathematical rela- 
tions representing the theoretical er- 


ror in 


fluid metering due to the dii- 
ference between. the root ol 


square 
the time average pressure and the aver- 
age ol the square roots of the instan- 


taneous pressures fon 


thre ce simple 


types of wave form. Others have 


, 
sented mathematical analyses of the 


response and behavior or pressure 


ges [or both static and differential 
pressures, usually for the issumed 
idealized condition of having the cy- 


( Lh pre SSSLITE applied dire¢ tiv to 


sponsive element 


DTeCSSLTE It 


\ t¢ W 


mathematical 


analysts have’ att Inptea a 


let 


treatment of a ¢ omplet 


orifice meter system: the main line 
with a cyclic pressure wave imposed 
upon the base pressure thie orine 


plate, the pressure leads and recording 
pressure gage. Most, if not all, of 


these have given up the attempt be- 


cause the number of variables become 


too large to handle conveniently, or if 


a relation were developed it would 


have sheht useful value. It is 


pal tly 
for this reason that these mathematical 
relations are included in this article 

High Frequency Variation. One o! 


the first to study the problem pre- 
sented by a | yulsat ing flow was the late 
Prof. Horace Judd. He concluded 


best solution is to suppress the pulsa- 


the 


tion, that is the cyclic pressure wave 


This is still probably the most fre- 


quently offered recommendation, and 
the most frequently suggested proce- 
dure of accomplishing this is by intro- 
sudden 


ducing a pressure drop, as 


with a valve or even an auniliary ori- 
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hee. No criterion which 
{ th 


drop that might be “just enough.” It 


1S know n by 


oO estimate amount of pressure 
has been said that the pressure drop 
should equal half the initial pressure 
In other words. it should be a “criti- 


( ar 


In a jet 


pressure drop whi h would result 
the 
restriction outlet equal to the velocity 
Such 


wipe out all low lrequency, high am- 


velocity immediately at 


“11 } 
of sound a drop will certainly 


waves that might 


the 


plitude pressure 


have been present in stream ini- 
tially. However such a high velocity 
jet is accompanied by or produces a 


his 


up very high Ire quene \ pressul eC Waves 


verv high shriek means it sets 


4 probably very low amplitud 


Reports are current of errors in ori 


fice meter indications being traced to 
such high frequency pressure waves 
that 1s waves of a fre« juency 1n the 


highet the 


| len . it Is not cer tain that t hi critul 


pal t ol au d it y] 


cal pressure drop method is without 


drawbacks. Certainly such a pressure 


dh op Ww ould be economically | yrohibi 


tive in a transmission line. Indeed 
even an extra y to 10) psi drop would 


he decidedly unwelc« rie 


Meter Error Reduced. Lar: 
the late 


and Overbeck. it appears that 


from work in the 1950s by 
Beitler 
with an orifice meter the erro 
yulsation may be 


a ( dp rating at as high a ditler- 
ential pressure and 
b}: Usine 

sible 


However. 


as pp yssibli 


Qa P 
> TALIO aS PpOs- 


as lare a 
of these should not br 
of the 


order to vet 


oth < In 
a his he I 


differential don’t put in a smaller ori 


dec I¢ 


done at the expense 


( the r wor ls. In) 


fice and thereby ase the B ratio 


Put in a meter run small enough so 


t] al either, Ol better both. the diffe r- 


ential and the B ratio may be in 
creased. Where ther are two or mort 
meter runs In a station there would 
be several ways of achieving one o1 


both of these objectives 

It was from this same work that thi 
Beitler-Overbeck pulsometet 
With this 


possible to obtain an 


Was de- 


veloped instrument it 1s 
estimate ol 
whether the effects of pulsations at 2 


meter location are likely to cause an 


error greater than or less than | 


pere ent 


For 
pressure 
losses must be kept to a minimum 


the 


Displacement Meter Limited. 
situations where avoidable 
have made 


some suggestion of 


February, 1958 





ae- 
1S 
' 

oO! 
ita 
in 
] 

l 1 





Magnetic 
Flow Meter 








Test 
Orifice 











ae ig 





— 


i 


Uj 





I 
= 








) Surge Tanks 

















—U- 


Check Orifice Meter 


FIGURE 2 


Schematk 


usin anotinel type Ot mete! parti 
larly a displacement meter. [This 1s not 
too helpful, except possibly in situa- 


tions involving small lines | about tow 


inches and smalle! and at relatively 


Ow Dressures 


Suppose a diaphraegn 


is considered There have beet 


mete! 


reports ol such a meter operatin 
when subjected to a pulsating line 
pressure even when ws ou is 
closed 

Now Suppose 1n this Cas the pulsa- 


tion situation, that is the frequency 
and amplitude of the cyclic pressur 
doesn’t change and flow is started 
through the meter. Tests are not avail- 
able which would show whether the 
meter would over register or not, but 


it might, Ae 


peller meter is 


aln,. suppose a rotary lli- 


needed Lure to the 
large mass of its impellers such a mete 
unaffected by a 


| here 


is the remote possibility that the fre- 


would probably hye 


pulsating condition, in general 


quency ol the pressure wave would 
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arrangement of water facility test line, 


nncide ‘ oul mies I rps ol 
he meter rotors. If the impeller clos 
off coincided with a crest of a pres 
sure wave he result. ob ned | 

e meter would be too low f thi 
close-off coincided with a pressure 
vave trough, the meter result woul 


the hig] 1 ov 


Insignificant 


sure 


error mi 


Other types of meters available are 
the so-called mass-flow meters, tur 
bine type meters, and cons nt-heac 


variable area float tvpe meters. It 


doubtful that any of them 


possibly the last would be affected 


appreciably by a pulsation condition 


in the 


sufhcient de- 


; / 


However none oO these is used 


fuel gas industry to a 


eree to yustily further 


consideration 


ot them 


A.G.A. Sponsors Research. Studics 
the 


Institute. have 


unde 
R¢ SC aY®rt h 


attention to the 


on pulsation now Way al 


Southwest 


called 


possibility ol 


INDUSTRY 


ul —{o) 
Pulsation Cylinder 


\ Piston Driven By Variable 
Speed DC Motor 
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long its path wi 
sion at 9O devrec 


{ the fluid in a 
ends 1s cause lé 
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Preque»ncy 


one-fourth 


it the point trom ¢ 

If then | e Figure 

n ull len of the 1 é i} 
Thi ind o1 I c'¢ Ors vi 
( Irie and outlet he ce 

Sain neth hy Irie ini 
ese headers should be at the 


and al sIrk 
the 


nds 


nected al one 
the headet 
plate should hye 


thirds | 


[ nde l 


point Ire 
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ican Gas Association, the pulsation re- 
search program at the Southwest 
Research 
be divided into three phases or tasks 


Task 


and patents pertaining to pulsating 


Institute, originally was to 


1 was a survey of the literature 


flows. This has been done, and Tech- 


nical Report No. 53, Literature and 
Patents Survey on Orifice Metering of 
Pulsating Gas Flow is available from 
the American Gas Association. This 1s 
a very complete bibliography on this 


subject 


Acoustical Theories Applied. J ask 
2 was to develop a theoretical analysis 
based on acoustical and wave theories 
is applicable, and taking account of 
the effects of orifice plates, pipe hit- 
tings, gage lines. secondary elements 


.g. the recording pressure gages 
and other parts subject to pulsating 
Under this task there has 
been prepared the paper “Analysis of 
the Effect of Re- 
sponse of Mercurial Type Differential 
Martin 

Aside from preparing § this 
further Task 2 


discontinued as it appeared futile 


conditions 


Pulsations on the 


Pressure Recorders” by and 
Moseley 
paper, 


work on was 


Reduction to Practice. Jask 3 was 
to include such experimental work as 
igreed upon, and later the applica- 
tion to some actual field situations of 
For 


experimental work there has been set 


] 
| 
I 


iny results developed the initia 
up a three-inch orifice meter test line 
Figure 2 
fluid 


modifications. 


schematically in 
the 


is shown 


In these tests water 1s test 


Later, with necessary 


ind possibly at a diflerent 


1 
tests WII be 


location. 


made with air, gas o1 


steam as the test fluid. The pulsation 
chamber can be connet ted to operate 
the outlet side. 


iwalnst the inlet side. 


both sides of the test orifice 


sizes. ol pulsation 


a he 


pulsation champer pis- 


There are two 


hambers available leneth of 
stroke of the 
varied from zero to about 
8” thereby varying the amplitude of 
the pulsations, Also, by controlling the 
speed of the piston-driving motor, thi 


frequency ol the pulsations can be 
to about 20 cvcles per se 
ibsolute o1 flow 


through the syste 


net rate ol 


‘m can be determined 


by timing the rate of filling one of 
e calibrated volume tanks. At the 
St orifice there 1S connet ted a con- 


type mer urial differential 


rage to one pair of pressure taps. To 


inothe pall ol taps both sets are 


44 


flange taps) strain gage type pressure 
pickups are attached and the outputs 
these fed to a Brush re- 


from are 


( order 


Early 


definite 


Empirical Relations Sought. 
that if a 
steady flow is established giving a cer- 


trials have shown 
tain reading on the mercurial differen- 
tial gage with no pulsations, then as 
either the frequency or amplitude of 
pulsations, produced with the pulsator 
chamber, are increased, the differen- 
tial pressure shown by the mercurial 
gage increases, and may go beyond the 
work it 1S 


chart range. From further 


expected to develop empirical rela- 
tions betwen such quantities as the 
amplitude and frequency of the pul- 
sations and either the steady flow dif- 
ferential or the observed differential 
as shown by the mercurial gave Ol! de- 
termined from the strain gage pickups 


The 


program 


committee supervising this 
will strive to useful 


that 


et any 


Oo 


results, may be definitely estab- 


lished, into the hands of the gas indus- 


try as quickly as possible. But do not 


exper t sweeping solutions of the pulsa- 


tion problem right away. It will tak 


time—maybe several years 
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ADDENDA 
lo illustrate the differenc: veen th 
square root of the vel n I t | 
he ay e of the square roots Ss 
squ ( Ww e i where [ 
minimum differential = 25” and th 
( tial } 
()bvious he e aif 
t) 
However \ 25 ) 
nd of Vv 49 7.00, so that the 
F f the square roots is 6.000 


differential to the average square 
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root is 1.0138. or about 1.4%6¢ the large: 
In a recent paper (October 1956 
lransactions Victor Head proposes the 


use of a “pulsation factor” which he de 
fines as 
4 
q 
] 


where q; is the indicated average { 


q is the actual average flow 

If in our example we that the 
square root of the average differential rep- 
resents the indicated rate, and the actual 
rate is represented by the average square 
root then under this assumption the Victo1 
Head pulsation 
would be 


urne 


factor for our example 


I 1.0138 


There are two ratios that are used more 
or less frequently in connection with pul- 


sating flow. The first of these is called the 


HODGSON number. which he gav n 
this form 
; CFL 
Nu GZ 
where ( capacity of the pipe line bi 
tween the meter and _ the 
source ot pulsation 
I the frequency of pulsation o1 
the frequency with which the 
wave-form of the flow-time 
curve repeats itself 
L loss of pressure across the orig 
fice meter or across the orifice 
meter and a throttling orifice 
placed in series and _ fairly 
close togethe 
G the mean weight flow 
Z \ pe where 
specific volume of the fluid 
in the capacity C at the mean 
temperatul and pressure 
therein 
p the absolute pressure in C, i. 
the time average absolute 
pressure 
Chilton and Oppenheim have writte1 
} 


the Hodgson number substantially the 


Vi | 
N 
“ D 
vhere \ s th yhu ol 
twe the orihnce meter 
ource yf pulsation 
f s th frequency of the puls 
tor 
) s the Stantal ) t 
the eter inlet 
p } star ( <S ) 
the 1 I 
whil p d t ) | 
} t era pressure le 
ss the et nd ID 
betw tl t d 
, 
\ t t 
\ nt l ts 
th { ra p 
f tk I id 1 tl 
The second number, or rat s called 
the STROUHAL number and 
N Df/\ 
vhe1 D Ss id I t ) ther 
tl ype d er or tl rift imetel 
sually w woul S the f d 
mete) 
f is the pulsation Irequency 
\V the time-average velocity of the fluid 


ic ross the section to which D ipplies 


The End 
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FIGURE 1—Motors coupled to pipe line pumps are one of many applications where the limited end 


float features are incorporated into flexible couplings. 


are installed in a main line pump station. 


Limited end float couplings . . 








These tube-cooled, 1200-hp, 1780-rpm motors 


Prevent excessive axial thrust on pump 


Good practice for most horizontal sleeve bearing motors requires flexible cou- 


plings with limited end float. 


By E. B. Mills and John E. Petermann 


Allis-Chalmers Mfg. 


AN IMPORTANT consideration in thi 
successful application ol slee ve he aring 
electric motors is the selection: of a 
flexible 


from the drive motor shaft to the 


coupling to transmit torque 
driven unit. Various types of cou- 
plings are available; however, certain 
precautions must be observed in ap- 
plying some types to avoid bearing 


damage. In some instances, motor 
bearing damage may result from axial 
forces transmitted by the coupling 
back from the driven machine. A 
thrust bearing in the driven machine 
plus a limited end float coupling pre- 


vents this axial thrust from being 
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Company, Milwaukee 


transmitted to the drive motor shaft 


Axial Thrust a Problem. A limited 
end float coupling is defined as “a 
free-floating” type coupling in which 
the total relative axial movement of 
the hubs has been limited within the 
coupling itself to not more than one- 


half of the Although 


limited end float couplings are com- 


motor float 


1 


monly considered new, they have 
given satisfactory service for over 25 
Vvear®rs 

Unrestricted free-floating types of 
couplings, which include the pin and 


bushing type, the spring grid type, 
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and the gear type, can present thrust 
problems By adding a restraint t 
the S( couplings, the VY can be ¢ onverter 
to limited end float type, as shown in 
2. Self-positioning types of 
considered free from 


Figure 
couplings art 
thrust problems and do not requir 


mechanical stops. The laminated 


} 
metal disc type coupling is a familia 


example of the self-positioning type 


Thrust Must Be Limited. [n hori- 
zontal applications, such as pumps 
and compressors, driven machines as 
well as their drive motors have pro- 


vision within their construction to po- 
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uncoupled machine at rest may be 
anywhere within the allowable float 
limits, 








Bearing Thrust Capacity Limited. 
Since the motor rotor is positioned 


























M or centered by magnetic forces dur- 
ing normal operation, there is no 
necessity for bearings designed to 
carry continuous thrust. There are 
several reasons, however, for provid- 

ae | ing some mechanical limitation on 





rotor float, First, it is necessary to 





ARARARRRRRRLEN —oumnene 
\\ \ \ \ AY \\\ \\\ 
\\ \\\ \ \A\\ \Y 


prevent excessive axial travel of the 


roto! when the motor is de-energized 











and coasting to rest. And second, de- 


























pending on the initial position of the 





rotor relative to magnetic center 





forces may exist during starting which 








will cause the rotor to “overshoot” the 








magnetic center 
FIGURE 2—Small button on the end of one shaft serves to limit the float in one direction, To 
while coupling separation is limited by lips on the coupling cover. Arrangement shown 
is for typical gear type coupling. 


limit rotor travel under eithe: 
of the conditions, shaft shoulders are 
provided, and the end surfaces ot 
sition their own rotating element. A tions requiring close axial clearances bearing bushings are babbitted ove 
thrust bearing is normally used in One-half inch float is standard on the area which the shoulders contact 


driven equipment to restrain its thrust lareer machines. Furthermore. an Since it is essential that oil leakag 


forces. End play of the pump or com- — electric motor develops a self-center- from the bearing into the motor be 
pressor .is usually limited to a few ing force which causes the rotor to minimized, the babbitted end surfaces 
thousandths of an inch, because of run on magnetic center, and this are not provided with positive lubri- 
the close internal clearances that must force acts as a restoring force if the ¢ation and cannot withstand continu- 
be maintained rotor is externally displaced from  ©Us thrust load 
Motor bearings, however, are de- magnetic center. Ot course, motors 

signed to permit a relatively large are assembled so the magnetic center Lubrication Protects Bearing. A 
rotor end play, or float, since the is within the limits of float of the typical standard motor bearing con- 
motor design does not impose restric- motor bearings, and the rotor of an — struction is shown in Figure 3. Nearly 








oa eS se 


FIGURE 3—Thrust faces on the shaft at each end of the journal serve in conjunction with the babbitted ends of the bearing to limit 
motor float but are not intended to withstand a continuous axial thrust load. 
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Misalignment and coupling locking cause bearing damage 








all of the oil discharged from. the 
bearing is collected In the annular 
grooves near the ends of the bushing, 
and is drained back into the bearing 
housing through holes in the bottom 
of this annular groove. This prevents 
oil from being sprayed and atomized 
by the shaft shoulders and thus pro- 
vides a very effective oil seal. The 
small amount of oil that escapes to 
the ends of the bushing wets the sur- 
face and provides sufficient lubrication 
for momentary thrust on start-up o1 
for positioning the rotor while coast- 
ing 

The effectiveness of this bearing 
design to withstand any motor-im- 
posed thrust forces is continually be- 
ing demonstrated in applications 
where the motor is free of externally 
imposed thrust forces Solid-coupled 
motor generator sets, belted drive ap- 
plications, and flexibly coupled drives 
with self-positioning type couplings 


are typical examples 


Phe concept that motor-developed 
thrusts must be carried externally be- 
cause motor bearings are incapable of 
handling these thrusts is without 


basis 


Causes of Bearing Damage. | hic 
are several possible ways that dam 
aging ext rnal thrust may be IN post d 


} 


on motor Ddearings 


through unlimited 
end float couplings. One ot the most 
common is through misalignment of 


Misalignment 


the coupling hubs to pull together, o1 


the coupling causes 


< separate, thus imposin thrust o1 


lav, since there is no torque on th 


coupling al that tir 1 he rotor may 
stop with the shaft shoulder in con- 
act with the bearing shoulder, and 
upon starting, the rotor will be held 
In position by friction resulting from 
torque at the coupling, This locking 
of the coupling is more effective at 
starting because of the increased start- 
ing current which increases the torque 
into the coupling. With worn or im- 


properly lubricated couplings the 
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lox king tendency becomes oreatel 
This condition can result in the rotor 
remaining out of its magnetic center 
The magnetic forces tending to re- 
store the motor rotor to its central po- 
sition are small in comparison to the 
frictional resistance of the coupling to 
slipping axially. With the coupling 
locked, thrust conditions may be fur- 
ther aggravated due to thermal ex- 
pansion of the shafts espe ially if the 
thrust bearing of the driven machine 
is lox ated at the o itboard or end Op- 
posite the coupling end of the unit 
Thus the fundamental difficulty 
with unlimited end float couplings is 
that they permit conditions wherein 
two thrust bearings are loaded in op- 
position to one another. The magni 
tude ol the thrust load on the motor 
bearings and the driven machine is 
equal to the force required to slip the 
coupling. The driven machine thrust 
bearing must then carry this coupling- 
; 


imposed thrust plus its own thrust 


load 


Thrust Reduced. \Vith a limited end 
float coupling, the driven unit thrust 
bearing is subjected to no additional 
thrust unless the motor 1s being held 
off magnetic center. Even with the 
motor held off magnetic center the 
force is small—less than required t 


Pherefore, the 


thrust bearine is subject 


couplings 
qariven unit 


; 


] - ‘ ’ ‘ 
to less load with lim ed end ftiloa 


couplings than with unlimited end 
float couplings Thus it is to the id 
intage of the driven eq lipn 

well as the motor to ust 1 limited 


end float coupling 


Lhe problem witl Iree-lloatin 


joint committee of the Hydraul 


TABLE 1—Taken from NEMA Standards 
MG1-6.11, Jan. 1957 





W 
ir 
Synchronous Minimum Maximum 
Speed Motor Coupling 
Motor of Motor Rotor End End 
Horsepower Kpm Float, In Float", In 
125 to 200, u 600 and 3000 
250 to 450, u 1SOO and bx Ww 
250 to 450, u 600 and 3000 
500 and higher \ 
a pling with 4 Xia r 
la r “ t r ‘ 
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National Elec tric al 


Manufacturers Association 


stitute and the 
Recom- 
mendations on the use of limited end 
float couplings were adopted and art 
now included in NEMA Standards 
These 


duced in Table |! 


recommendations are repro- 
Although specific 
reference is made to hydraulic pumps 
the Saint 


principles iré equally ap 


plicable on other tvpes ol drives 


Variety of Couplings Available. 
Limited end float models of the vari 
ous types of free-floating couplings 
ire available from several coupling 


manutacturers. The means of limit- 


ng the float depends on the type ol 
coupling 
Pin and bushin type couplings 


may be limited through the use of twe 
special pins located at diametricall 
\ Space! 


mounted on each of these enlarged 


Opposite positions washer is 


he ad pins 


he end float of spring grid-type 


cou ylings can he lin ited with space! 
| 
located between 


plates oO! buttons 


shaft ends in conjunction with half 
oval soft steel o1 copper inserts o1 
“run: -spacers” placed in the loops of 
the springs. These rung-spacers are 
located svmmetrically to mall 


balance 


Gear-typr couplir I | he LITTLE 
through the 1S¢ of spacer piates 


buttons, as shown in Figure 2. Ho 


ow pacer-tv pe ce ) I equ 
< ch re ( thie | 1 « 

Thrust tendir to | } ) 
halves toeethe ( I I 
buttons. Thrust tendit ara 
the two halves of the « | 

rained b Ss lo ( 
‘ thy rlir cm 


Existing Couplings Can Be Limited. 


Although the above methods are pre 
erred for limitation o d float 
Hoati types of coupli space 
p ites oO buttons may be o1 1 d 
the ser’s discretion. The end float « 
free-floating type couplings can thet 


be limited by overpressing one or both 
coupling hubs to locate them farther 
back on the shaft, thus allowing the 
shaft ends to protrude slightly 
through the coupling hubs. With this 
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rrangement care be exercised 


the hubs bac k 


tion should thes 


must 


) et in the same lo- 


be temporarily re- 


ed for maintenance or other rea- 


This latter means of limiting cou- 


nling end float is one which is gen- 


erally readily adapt ible on existin 


nstallations on which it is desired to 


limited end float fea- 
re. No new or additional 


ncorporate the 


parts art 


required, since it can be accomplished 
] . ] 
simply by ove rpressing the coupling 
hub slightly and repositioning the 
motor shehtl toward the driven ma- 


Standard Alignment Methods 
Used. The 


when isin’ a 


alionment of a moto 


limited end float cou- 


pling is simple and straightforward. It 
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CLOSED POSITION 
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FIGURE 4—Shaft alignment of motors with limited end float couplings require the same 
care as with machines without this feature. Table 2 shows the correct relationship of 
motor bearing and coupling clearance for correct axial positioning. 


requires no more time, effort, or de- 


gree of accuracy than is needed to 
properly align machines using non- 
limited end float couplings, Figure 4. 
in conjunction with Table 2, shows a 
method of making proper setting of 
the motor in relation to the driven 
shaft. While the 


ment is 


schematic arrange- 


shown with the gear-type 


coupling, the arrangement also ap- 
plies to pin and bushing and spring 
erid-type couplings. The coupling is 
shown in thi closed position, Normal 
fully 


inter- 


coupling operation may be 
fully 
mediate position 


While the 


are for 


closed. open or at some 


lable 2 


motor 


dimensions in 
nominal values of end 
play, motor end play has some toler- 


ance and may vary slightly from the 


nominal value. An instruction plate 
on the motor gives data on the actual 
float 


coupling is required. Any variation of 


end play when a limited end 


the actual end nominal 


play from 
should be divided equally between di- 


When 


machines having self-positioning type 


mensions A and B aligning 


TABLE 2—Coupling and Bearing Settings 


(Dimensions in Inches 


I imited 
Nominal Motor Coupling 
End Float \ B ( 


End Play 











losed coupling, make 
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couplings, the motor must be located 
that 
center of its 


relative to the driven unit so 
the motor shaft is in the 
float. Referring to 


will equal C 


end Figure 4, B 


After positioning the motor to ob- 


tain the prope! axial setting, an ac- 


curate shaft alignment must then br 
established, Alignment should be 
made so that the motor shaft and 


driven unit shaft are in line at normal 


operating temperatures. Compensa- 


tion must be made for any tempera- 


differential 


ture that exists between 
the units. To assure that the desired 
alignment has been achieved. a final 


“hot” alignment check is made imme- 


diately after shutdown from a 


pro- 


longed run under normal operating 


conditions 


Economy and Good Design Result. 
It has been pointed out that a motor, 
as an independent uncoupled Ma- 
chine, does not require a thrust bear- 
ing. The expense of providing a moto 
thrust bearing, which would be added 
cost, is an additional! 


Since 


to the motor 


consideration motor thrust 
bearings must be lubricated, they com- 
plicate the problem of keeping oil out 
of the motor itself, In addition, pro- 
viding two thrust bearings in series. 
one on the driven unit and one on the 
considered to be 


motor, is generally 


oor mechanical design practice 
} | 


—The End 
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Initial Cost - Triethylene 


Glycol Dehydrators 
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Capacity- MMCF 


FIGURE 1—Initial cost of 1000 psig working pressure triethylene glycol dehydrators 
per million cubic feet of capacity. 


| Economical operation of 


glycol dehydration units 


Various types of glycol dehydration units are 


=" 4 
available. Which type will be most satisfactory for 
your installation? 
Warren Richardson 


Blac k, Sivalls and Bryson In 


Oklahoma City 





WELLHEAD type yvool dehydration ® Operating cost and maintenanc: 
| versus plant tvpe givcol dehydration 
has been a subject of debate in recent Four Systems Available. Basically 
vears. Both systems have been tried there are four types of vcol dehvdra 
and proven Satistactory No one t10n svstems | ( first s,s comple 
metl od is tne best answer to all prob- we llhe id dehydratior where the dehy 
! 
lems. Circumstances must be surveyed drator is at the wellhead an Vil 
to arrive at a satisfactory method of dewpoints sufhciently ow to meet 
| ; 
" dehydration for the individual prob pipe tinge specin tions 
ems Factors that must be taken int S, } waft 7% eli 
. sideration whe msiderine such . 
} consideration when considering sucl pe eee CS ers 
r in installation are 
S i Strate ( ( ( 
® Equipment costs 
; ; the production trom several we 
. ® Type of production, pressure and 
s | ’ hese ve pipe I D heath 
locality : 
; ° y 4 bu dk wrt rote ( itl 
Value of continuous pipe line op- | 
ft 
erations system 
® Final de wpoint expectations Third is the mainilins pliant where 
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TABLE 1—Minimum Ground Temperatures 


rg 
18 In 36 In 
AREA Cover Cover 
; ae 
M ‘ I » F* 
. ' , ( 7 1) K+ 
| \ } } 
( | 
no yrorection is e1ven to the rathe. 
no svyster 
fhe fourth is a combination of 
wellheac and mainline plants Phe 
wellhead unit is a less efhicient unit, 
probably two travs giving less dew- 
wnt depression Fy) to 95 F but 
ificient to protect the gathering svs- 
tem, which can be followed a pip 


ine unit for final dehydration to meet 


the pipe line specifications 


Cost First Consideration. Firs 
question mentioned in selecting a sys- 
tem is the cost of equipment. Figure 


shows that the cost of dehydration 


te I million cub feet dex re ases as the 
size increases. For any size wellhead 
or centralized unit the cost per mil- 
lion remains constant for that parti u- 
lar size. From this it can be concluded 
that multiple units will represent. a 
highe initial Cost than one large pipe 
line dehydrator. The less efficient unit 
eivinge 50° to 55 dewpoint depres- 
sions would fall somewhat below the 
same point on the curve for any given 
size When taken from the chart. Econ- 
omy is a very important factor but in 
some cases can be waived in favor ot 
Opt rating advantages 

The second consideration in select- 
ing a system is the type of production 
Figure 2 shows the point at which 
hvdrates will begin to form for differ- 
ent vases In eeneral. the higher the 
Ope rating pressure the higher the tem- 
perature al which the hydrates will 
form. Thus dehydration is more im- 
portant in a high pressure gathering 
system than for a low pressure. sys- 
tem 

Table 1 


shows the minimum 
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PRESSURE FOR HYDRATE FORMATION 
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FIGURE 2 


may be cooled by expansion, or otherwise, 


Katz, Technical Paper No. 1748, AIMME.) 


50 


Minimum temperatures at corresponding pressures at which a given gas 
without hydrate formation. (Dr. Donald F. 
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ground temperature for the differen 
sections of the country. Some method 
and assumptions have been made t 
calculate the heat losses from the pipe 
line to the ground but soil condition 
are so varied that these methods 

sometimes not very reliable. It car 
also be shown that the gas travels bu 
a short distance before reaching thi 


ground temperatur 


Inhibiting Hydrates. Several meth 
ods have been used to prohibit thie 
formation of hydrates until the gas 
reaches the elven dehydration 


point 


Some olf these systems are 
® Methanol injection 
Glycol injec tion 
© Heaters 


Of these thre 


prominent one is probably elycol in- 


systems the most 


jection, due to the fact that glyco 
can be reclaimed whereas methano! 
is lost. Heaters are relatively expen- 
sive in both initial and operating costs 
Also there is the problem ol optimum 
location of the heaters in order to 
combat the problem Methanol injec- 
tion and glycol injection are good for 
short time operation but if these have 
be operated the year around it be- 
COTES quite expensive 
Liquid Hydrocarbons Problem. [«- 
sides the water and freezing condi- 
tions that exist, there is always a 
problem of liquid hydrocarbon in the 
lines. As the 


some hydrocarbons will pass from the 


temperature is reduced, 


vapor state to the liquid state if the 
system does not have a hydrocarbon 
dewpoint below the lowest tempera- 
ture reached. If separation is made at 
80° F. the gas is saturated with hy- 


drocarbons at that temperature, so 


that when the Was 1s cooled to 60 | 
by the ground temperature, liquid hy- 


drocarbons will be present Ina vath- 


ering system, this is generally not im- 
portant to pipe line efficiency sinc 
the lines are not operating at maxXl- 
mum conditions, 

Che problem that does exist in se- 
lectung a dehydration system is. the 
surging of this fluid into the inlet sep- 
arator to a unit. A separator must br 
selected with large liquid surge ca- 


pacity 


Heaters Sometimes Required. An- 
other problem that exists on pipe line 


or centralized units is the temperature 
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the vas reaching the processing point In most pipe line operations iI Actual operating costs ol each of 


int. In the higher pressure vather- is desirable to have seven pounds o1 systems are not obtainable at 


al prop 


¢ system it 1s common for the gas less of water per million standard ablv would not be applicable to the 

















































































































































































































































































































































































































































































































































































































































































































































































be below the hydrate point and still cubic feet of gas for pipe line opera- individual companies, since the oper 
mw without difficulty This iS possi- Lions In some Cases where there art ating COSt Will ary trom company t 
for two reasons. (1) The flow line extremely high temperatures or very company for each type of unit. How 
ay be partially frozen but not low pressure it is impossible to obtain ever, the glycol consumpti 
jough to cause a pressure drop ol this with glycol dehydration main relatively constant for eacl 1 
ly consequence since the pipe line Generally on lower pressure svstems of operation since the lo iS 
not operating al full Capacity, 2 such as the Hugoton held freezin lated on the hroughpu 
lydrates may be forming but have jg not a bie problem. If extremely chanical losses, suc is Spillag 
tt found a place to collect, therefor high temperatures are encountered be higher on the multiple units thai 
ey are moving with the gas stream then one must look at the economics lor one large central plant. Pumpir 
If this is happening upstream from ol precooling Cooling is generally and fue costs WI Lis be higher 
dehydrator installation. the hydrates considered a less CXDENSIVE means ol} In} iltipl units d it to the efh CT 
ill be collected in the separator por- dehydration. As can be seen by th uo the pulps ana re oiler 
on ol a unit and then liquid Calrry- water content curve Fieure ) the air heat mput te ea hy ‘ illo 
ver will be witnessed in the dehydra- vas at 80° F. and 1000 pounds con- elycol is constant and the circu 
rv. This not only becomes an oper- tains approximately 9 pounds ol remains the same I um” ¢ ( 
ting problem but also a fire hazard water per million cubic feet and at ation because. ther Sa 
the liquid carrvover 1s sufficient to () and 1000 pounds it contains umount Of water to tal out nad there 
a 
| the reboule and storage ta k with | , , ' ' erta ont samt « 7 
I the : 0 ind | ie a] | b approximately three times as mucl aS 0 hy a ¢ al amoun ' 
yvdrocarbon lauid f this condition ' . cov-salat whether 4 . . 
| I | } water. Precooling would certainly re Circular wheth here } eb 
kists, then some means of heating the i - ae ee — * 
, duce thi operating Costs O1 a adenvdra unit or mul 1? mall units Ma 
tream above the hvdrate point he- ' 
: t | ' tenance ind manpower costs will be 
ion plan 
omes a necessity. This problem 1s 
| . | increased with the multiple units, Cr 
nore prevalent in centralized and ° — . 7 , 
“oe ' . eratin st im rtant. H i lal pipe line dehydration unit one 
nainline dehydrators, Well flowing P go porta c ce pi on un 
. { ymnsid ) iS ODerat gts man ! dec if take cal { +} 
emperatures are generally sufficient {th consideration is operating co man can adequate! are 
o eliminate this problem with well- 
ead dehvdrators. However. some sec- ica . 
2 |, ESS 
¢ » cr ’ ) - - + > 7 > > + = =e - + - z > 
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factor that must be taken into con- vor TH titty Ses esesss: 
ney one sesrcasaeel r$itity 
iderat t n rti ’ - ~ a sitet: SSssese os 
ration 1s the 1 Ipo en ot con ~ sonnel: kA Pees 028 mssnae | Seseneet ‘Sesssss-s 
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have time for othe: 


unit and _ still 


maintenance. It has been the practice 
of some companies to assign 12 to 15 
multiple field units to one operator. 
By assigning each well attendant a 
limited number of units he is able to 
do preventive maintenance to each 
keep good 


unit and_ also them in 


ippeal ance 


Operation of Dehydrator. Figure 
t is a basic flow diagram for glycol 
dehydrators. Glycol from the reboile1 
Hows through a downcomer into the 
storage tank which contains a_ heat 
exchanger coil to cool the glycol F0- 
ing to pump suction. The glycol is 
then pumped through the cooling coil 
ind into the top of the absorbe1 
tower. The glycol is cooled by the gas 
iat has been dehydrated so as not 
o raise the temperature of the gas 
that comes in direct contact with the 


slycol on the travs. Contact tempera- 


Glycol 





Supply Gas 


Water Out 


Still : 
Column : 














Gos 
Control 
Valves 


. 


Pressure 
Regulator 


OO : 
-" Pressure: 
** Regulator : 





ture on the top tray is a factor in the 
final outlet dewpoint of the gas. The 
glycol flows down from tray to tray 
until it reaches the accumulator sec- 
tion and is then discharged from the 
tower. It will be noticed that the gly- 
col flows countercurrent to the flow of 
vas, letting the highest concentration 
of glycol come into contact with the 
gas of lowest water content. 

subble caps are used nearly univer- 
sally for glycol dehydration because 
of their flexibility. Other types of tray 
have been used with a high degree of 
satisfaction on towers where the liquid 
rate is high and the gas rate is low 
In glycol dehydration the gas rate is 
high and the liquid rate is low and 
leakage from tray to tray cannot be 
tolerated. Dehydrators with bubble 
cap design have been operated from 
nearly no flow to 100 percent load 
with only a small variation in dew- 


point depression. It is common prac- 


Main Line 
Dry Gas 







@Glycol Pump 








"Leon 
Desiccont 
Main 
Line 
Wet 
Gas 
@ Absorber 
Liquid Level 
Controller 
7 Rich 
Desiccant 


FIGURE 4—Basic flow diagram of typical wellhead or small centralized dehydration 
plant. On large pipe line installation size prevents stacking reboiler on top of storage 
tank and external heat exchangers would be required. 
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tice to use four trays in units 
obtain 70° dewpoint depression. 

Glycol from the tower discharge 
filter to 


foreign material. It 


passed through a remo 


then pass 
through the heat exchanger coil 
the storage tank to preheat the st 
column feed. The still column is 
packed fractionating tower furnishi: 
its own reflux. Water vapor is d 
charged from the top of the tow 
and the glycol is refluxed back in 
the reboiler 

The reboiler can be heated by OI 
Steam, hot oil « 


direct firing. Direct firing is the mo 


of three systems: 


common since the others are general 
not available at the plant site, how 
ever, steam or hot oil are very desi! 
able in plant operations where dire 
firing becomes a fire hazard. The on! 
limitation to the location of the re 
boiler with respect to the absorbe 
tower is the pressure drop in lines 1 
and from the reboiler and absorber 
and also the temperature between the 
two. If the glycol reaches a tempera 
ture lower than approximately 30° | 
it becomes so viscous that trouble ma 
be encountered in getting the elyc 
to and from the absorber tower on 
remotely located reboiler. The line 
can generally be placed together an 
insulated to prevent the glycol fror 
getting too cold and viscous 

Where operation is above 30 
pounds and below 100° F. the recon 
mended circulation rate is three gal 
lons of triethylene elycol per poun 
removed. It has been re 
ported that 70 


of water 
dewpoint depression 
have been obtained with a circulatior 
rate of two gallons of triethylene gly 
col per pound of water removed. Thi 
can probably be accounted for by the 
low contact temperatures. In glyco 
dehydration contact 


more than 100° F 


temperatures oO 
will sometimes not 
cive the desired outlet water content 
and below LQ) F the olycol becomes 
viscous and good contact is not avail 
able between the glycol and gas, alse 
resulting in a poor dewpoint-depres 


; 


sion. Regeneration temperatures of 


triethylene glycol should range fron 


390° to 375° F. As was pointed out 
earlier, degradation of glycol at thes 
temperatures 1s nil and this range pro 
duces in excess of 98 percent concen 


tration of glycol, 


Pipe Line Installation Larger. ‘Ih: 


foregoing flow diagram is typical for 
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llhead dehydration plants or tor a 


ll centralized plant. On a larg 
line installation the size prohibits 
king the reboiler on top of the 
rage tank, therefore they become 


‘| he 
it exchanger becomes too « Xpt nsive 
tank, 
external liquid-to-liquid heat ex- 
Also th 


| shown in the top of the absorbe1 


) separately mounted vessels 


insert the coil in the storage 


ingers are used instead, 


to cool the incoming olycol 1s 
heat 


We! 


laced by an external exX- 


anger using either air or water cool- 
u because the cost becomes prohibi- 
sufficient size 


e to install a coil of 


cool large amounts of glycol 


Climate Must Be Considered. Sinc: 


‘hydration has become more of a 
roblem in the cold weather countries 
the 


about 


has 
the 


warmer climates it 
the of 
standard unit to what is known as a 


an in 


ought 


revision 
id weather unit. The cold weathe: 
heat that 


leay ing the Storace 


the 
tank 
» advantage by passing the hot glycol 
the the 


nit uses the is left in 


vcol afte: 
bottom ol 


rough a coil in 


let 
rator liquid 
icketed 


rator. Heating 


separator, a ja ket on the sep- 
dump line and a 
level controller on the sep- 
prevents freezeups in 
hese locations 


Phe 


isses_ through 


exhaust from. the 


owas 


pump 
a heating coil in the 
boiler and is injected into the liquid 
ne from. the 


This keeps the line free of fluid 


to the stoc} 


separator 
ink 


nd eliminates possibility of water 


Instead of bring- 


the 


an internal pipe 


reezing in this line 
ng the 


wate! out ol 
still 


from the top of the still column 


vapo! top 
column 
ymes 
own to the bottom sections in ordet 
» get superheating of the steam leav- 
n the In 
ountry, such as Wyoming and Can- 


da, 


Th 


reboiler extremely cold 
it is necessary to insulate the bot- 
the Some 


vo to the expense ol 


section of separator 
pt rators even 
ousing the complete unit 
®9ump Maintenance. Preventive 


naintenance was mentioned earlier 


Chere isn’t much one can do in the 
ield 
arts are present, pump pac king being 


Many 


vacking have been tried and usually 


since few moving mechanical 


he principal item types of 


ill of these give satisfactory service if 


treated with care. Careful starting of 


1 new pump can save much worry 


ind down time. The pump packing 
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as used on most 


rlycol service is non- 
lubricated except by the glycol itself 
When the pump ts new, the packing 1s 
1 As it ip glycol it 


ary 
If it has been screwed down 


too tight, either the packing will scor 


soaks tends to 


expand 


the plunger or the packing will burn 


out. Complete leakage cannot bk 
tvpes ol pumps with- 


Filter ele- 


replaced pt riodically 


stopped on these 
out high replacement costs 


ments must he 


foreign 


because of plugging with 


material 
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Fire tube inspection should be px 
Salt deposits, ca ised by sep 
probably the 


common cause of firetube failure In 


riod 
arator Carryove! 
mediately following the burner shut 


off. a look the 


will reveal any hot spots, If 


tubs te? d rh 


the Si 


then it is recommended that the tubs 


he pulled out and cleane Csivco 


checked for 


into 


should be Sait cont 


*XIStS then reclaimin or discard 
ing should be carried out. Reclaimir 
is done by vacuum distillation 

Dump valves should be checked for 


leakage. This can be 


ing the levels while 


done by obse ry 
the valve is in the 


off position 


Hazards Eliminated in Design. 
When installing glycol dehydr 


the 


atior 


units, designing prevent 


piping Lo 


fre hazards is important, Especially 
on the smaller units, the storage tank 
is generally not large enough to han 
dle large volumes of excess fluid. I 


1 large hydrocarbon liquid load passes 


through the and enters the 


se paratol 


! 
absorber. it will then follow the 


1 


route as tl 


Salrie 
if glycol Being lichte: thar 


glycol it will overflow the s 


torage tan] 
and possibly the still column and sp 
the storage tank 


: 
ground, If 


ipon the 
vent and the still overheads are n 
piped away from the 


result It they are pip 


they might flash at the en 


probably 
iway., ble 
of the pipe but will do no damag: 
Again 


IS an 


this is only a poss 


policy tor 


Insurance 


dollars 


Heavy paraffin oils have 


srlvcol emulsions. ( ompressor ols an 


refine d product 


absorption OUS are ! 


and do not seem to ive any operat 


ing problems They can be skimmet 
from the top ol the elvcol in the stor 
age tank. 


In 


units have 


conclusion multipl wellheac 


11 


a higher installation. oper 


ation and maintenance cost but they 


C1Vve from 


head 


protection 


complet protection we 


Phe 


operating col 


to consume! 


the 


amount ¢ 
that 
will 


of this installation 


pany desires 
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Control 


of natural 
gas fires 


A better understanding 
of gas fires results 
from a series of tests 


on simulated fires. 


By Arthur B. Guise 


Technical Director 
Ansul Chemical Company 
Marinette, Wisconsin 
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\ typical downward impingement fire. This type fire is caused by a split in the botton 


x 
g 
« 


of the pipe. Flames strike the bottom of the bell hole and are reflected up around the 
pipe. Impinging fires are the most difficult to control. 


ALTHOUGH THERE have been a 
number of fires involving high 
sure natural gas, no study had been 


made regarding methods of fighting 


these fires. Because of this lack of in- 
formation, one of the large eas trans- 
mission companies 1n CONIJUNCTLIOTI 
with a chemical company cooperated 
In making a series of fire tests. The 


iS were designed to determine 


@ The suitability of dry chemical 
Ire extinguishing equipn O 
Vpica natura yas fire 
I 

e Lhe propel SIZ and type c*( llp 


ment lor compressor stations 


® The limiting volumes and condi 
tions unde which burning is 


an be extinguished by various 


size dry chemical unit 


A test site was constructed nea: 


source ol 850 psi gas (sas was de- 


throu rh a six-inch line, 


| 
ivered whicl 
was anchored to a concrete block for 


safety 

A meter run was provided In 
pipe where the flow of gas could be 
A number of fit- 


tings allowed the vas tO be disc harged 


measured accurately 


vertically or horizontally through a 
V4. 1, 1%, 2 or 4-inch orifice. or with- 
out restriction from the six-inch line 


\ tap was also provided near the end 
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of the six-inch 


Dilpe SO Lie 
I 


could be recorded 


Actual Fires Simulated. he tes: 
di 


iplhicated as nearly as possible tl 
conditions which might be met in a 
tual instances of gas transmission. Tl 


fires included 

* Vi rtical lel \\ th SIx-foot at 
on outlet 

s Low le VC] ertical et 

® Horizontal 


® Horizontal jet impi 


Cal en tf I 
. 
® Horizon mpl ! 
ster 1) ( 
| i 
® Dow d 


@® Pit fire with is discharging fron 


Dry chemical fire extinegulshin 
equipment was used exclusively ft 
the tests. Four-pound, 20-pound, an 


1 


10-pound hand portable extinguishers 
were used as well as 150-pound an 
90 - pound wheeled extinguishe rs 
hree sizes of stationary extinguisher: 
including the 500-pound, 1000-pound 
and 2000-pound extinguishers wer 
also used 

Part of the test program was con 


ducted to find out which fires could 


be attacked by fire fighters in normal 
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ork clothing and which ones _ re- 
uire special protective equipment. 


txtent of Tests. A few statistics will 
ive an idea of the extent of the tests. 
© A total of 191 tests was con- 
ducted during eight days. 
@ 930,563 cubic feet of gas were 
discharged. 
® The maximum rate of gas flow 
for one test was 2610 cubic feet 
per second (equivalent to 225, 
504.000 cubic feet per day 
@ 47,000 pounds of dry chemical 


were used during the tests. 

@ 57,640 cubic feet of nitrogen 
were used to expel the dry 
chemical. 

@ Sixteen engineers and technicians 
from the gas transmission com- 
pany and eight from the chemi- 
cal company took part in the 


tests. 


impinging Fires Most Dangerous. 
The general conclusion drawn from 
he tests was that dry chemical fire 
quipment is suitable for use on nat- 
iral gas fires involving pressures up 
o 850 psi. Fires such as these may 
occur not only in transmission lines, 
but at producing wells, at gas utility 
plants or at the plants of gas con- 
sumers. As anticipated before the tests 
began, it was found that impinging 
type fires are more difficult to extin- 
yruish than the freely discharging o1 
jet type fires. Impinging fires require 
more and/or larger equipment for 


extinguishment, 


Clothing Depends on Fire. Most 
non-impinging fires can be approached 
by men wearing ordinary work cloth- 
ing, since the drv chemical stream 
iulfords considerable protection against 
the heat. Wool clothing is recom- 
mended. however. be Cause it 1S harder 
to ignite than cotton 

Where there may be large imping- 
ing type fires, protective clothing 1s 
needed. Fire fighters in these tests 
used bunker coats and safety helmets 
with ‘Ye-inch — thick plexiglass face 
shields. With this protection, a man 
can get close to very severe fires with- 


out danger 


Gas Flow Vs. Chemical Flow. In 
reviewing the data from the tests, en- 
gineers found a relationship between 
the rate of flow of the natural gas and 
the rate of flow of dry chemical re- 
quired to extinguish the fire. The 
hand and wheeled extinguishers used 
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Flow and rate of gas flow for jet type fires. 
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Record of test showing relation between rate of chemical flow and rate of gas flow 
for impinging type fires. 





First attack is made on an impinging horizontal jet fire with two hose lines. Two 
additional hose lines were required to extinguish the fire. 


~ 








Ag 


\ttacked with two lines, 6-inch jet impinging on a steel plate 
was extinguished in 37 seconds. Discharge of dry chemicals was 
continued for another 13 seconds while the plate cooled. 







in the tests had the following averag Phe 500-, 1000- and 2000-pound 


flow rates: stationary extinguishers will supply 





























— “s hese a. one, two, and four one-inch hose lines, 
SIZ lb per secon : _ , , 

1) Pound 0 respectively. Each of these one-inch 

<.0 hose lines has a flow rate of 7.5 
»() 2 ) . } 
1) ee 30 pounds of dry chemical per second 


\ large pit fire is attacked. Gas is flowing from the “split pipe” at a rate of 186 cubic 
feet per second, The fire was extinguished in 3.8 seconds using 4 hose lines from a 
2000-pound dry chemical stationary extinguisher. 
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Slit cut in the bottom of 6-inch pipe to simulate rupture in a 
buried pipe line. Fire will impinge on bottom of bell hol 
making the fire difficult to control. 


Data supplied with the equipment 
coupled with the charts on dry chemi 
cal flow rates in impinging and non 
impinging fires, can be used to deter 
mine what fire equipment may be 


needed to extinguish a given fire 


Heat Content of Gas Important. 
Here, engines rs caution that the « hart 
are based on the 1000 Btu gas used 1 
the tests. Data which has been gat] 
ered in other tests indicates that the 
difficulty of extinguishment and_ th 
amount ol equipment needed will de- 
crease or increase with flammabl 
vases having a heat content below Ol 
above this figure. Known exceptions 
are hydrogen or carbon monoxid 


which require special consideration 
| 


How to Use Charts. One thousand 
Btu gas is escaping from a vertical jet 
at a rate of 750 cubic feet per second 


or about 66 million cubic feet per day 


A vertical line is drawn from 750 o1 
the horizontal axis to the curve of the 
chart on non-impinging type natural 
vas fires. A horizontal line is drawn 
from the point of intersection to the 
vertical axis where the dry chemical 
flow required for extinguishment 1s 
found to be 13.5 pounds per second 
Five wheeled extinguishers or two 
one-inch lines from stationary extin- 
guishers will provide the necessary 
rate of dry chemical flow These 
charts and calculations are based on 
equipment used by trained, but not 
expert, personnel. Of course they do 
not provide an infallible method of 
extinguishing natural gas fires. How- 
ever, they are an accurate guide to the 
amount and capacity of the dry chem- 


The End 


ical equipment needed. 
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On G & H Constructors spread, one “boomer” cradles pipe tractors were used on the spread that completed Okan Pipe- 
while a second handles coating and wrapping machine, Five line’s new 6-inch gathering line. 





Rubber-tired boomer speeds 6-inch job 


Contractors, farmers, 
and pipe line company 
inspectors were impressed 
with the performance of e 
the light-weight mobile 
equipment used on this 
gathering line work. 


By Ernest A. Slade 
Okan: Pipeline Company 


lulsa 


A NOVEL COMBINATION of a_ rub- 
ber-tired farm tractor with a counter- 
weighted sideboom, was recently used 


to construct about six miles of six- 


fF: jt =, 
Sa ie eh 


. a: a 


inch pipe line for Okan Pipeline Com- 





pany near Enid, Okla. The new BO, “eo * r ; / 
equipment made fast work of this = - : :; ; 

ae : Mobility and versatility of the rubber-tired pipe laying tractors were advantages com- 
short line. Contractor on the job, G mented upon by contractors, company inspectors, and farmers. 
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Little right-of-way work was left to be done after the line was lowered-in and back- 
filled. Some wheat fields were disced for re-sowing: other farmers wanted theirs left to 


grow back after the spread moved on. 


“~ 
= 


the 


ar’. 


Se atl 


eo, 
got ee ae 





The rubber-tired boomer handles pipe bending with ease. Mounting a bending shoe on 
the sideboom attached to the tractor performs the job. 


& H Constructors of Britton, Okla.. 
used the job to field test the versatil- 
itv of the new sideboom tractor on 
rubber 

Five units were used on the spread 
he sideboom attachment is mounted 
on a standard model farm tractor with 
only minor modifications. Structural 
strength of the solidly braced frame 
of the tractor takes the strain placed 
upon it by the hoisting of a 3000- 
pound load at a ten-foot boom ex- 
tension from the side of the tractor 
\ hydraulically controlled 1000-pound 
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counterweight GIVES the operator Com- 
plete control of any load the sideboom 
is capable of handling, 

Use of calcium chloride solution in 
the oversized rear wheel tires assists 
in holding the tractor stable while 
handling the pipe string. One limita- 
tion of the “boomer” is in turning 
it cannot turn as readily as track-lay- 
ine tractors. Backing must be resorted 
to in order to turn sharply. 

Cuts Cleanup Time. Use of the 
rubber-tired sidebooms when crossing 


farm lands such as were encountered 
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on this job smooths right-of-way re 
tions with farmers. The tractors d 
not have the tendency to pack tl 
working side of the right-of-way 
the extent that conventional track-lay 
ing mobile equipment might, TI 
allows the ground to be easily broke 
by farming machinery. 

Pipe line companies often requir 
the contractor to loosen up the soi 
along the pipe line right-of-way du 
ing the final clean-up job, restorin 
the eround to its original condition 

Use of this rubber-tired equipmen 
simplifies that task; it also makes 
favorable impression on the land 
owner who is familiar with this type 


equipment 


Light Equipment Handled Job 
Well. The contractor encountered 
no difficulties on the job by virtue of 
the fact that he was using equipment 
lighter than conventional tractors 
One boomer was used in the pipe gan 
to make all bends by means of a bend- 
ing shoe mounted on the sideboom 
another was used in the lay gang t 
align the pipe for stovepipe welding 
A third cradled the pipe ahead of the 
cleaning or coating machines: the 
tractor was also used to handle the 
coating and wrapping machine an 
for lowering into the ditch, Still an- 
other unit was available for use on 
the back end making tie-ins at road 
and railroad crossings 

Phe equipment is very mobile alon: 
the right-of-way. being able to travel 
at rates up to 30 miles per hour wher 
moving from one location to anothe: 
On short hauls they were driven along 
the roads without ink ident. cutting 
down on the use of heavy tru kine 
equipment to shift machinery along 
the spread 

Versatility of the machine is a big 
advantage: a unit can also be 
equipped with hydraulically operated 
dozer blades, back hoe attachments 
and ditching wheels, making a very 
flexible piece of basi equipment for 
the small size pipe laying contractor 
Repair parts for the tractor itself can 
be obtained at any local farm ma- 
chinery equipment company 

It has been reported that up to lb- 
inch pipe has been laid in city gas 
distribution systems using the rubber- 
tired boomer. Because of its ease ol 
maneuverability and versatility, this 
equipment could well fill several needs 
of many pipe line crews laying gath- 
ering lines and also in the mainte- 
The End 


nance of smaller lines 
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FIGURE 1 Examplk Typical vessel supported by an octagonal foundation 


Graphs simplify design of pads 


This time-saver will help you to determine the economical sizes of octag- 


onal and square footings used for station appurtenances. 


By John B. Grant and Raymond J. Smith foundations. Trial and error procedures are, by 


I 
Macco Corporation, Paramount, Calil nature, time consuming and therefore expensive 


charts presented in Figures 2 and 4 offer an exact 


OcTAGONAL and square pads used to support vertical rapid graphical method of determining economical siz 
vessels, scrubbers, stacks, and similar station equipment for octagonal and square footings. Although these charts 
may be taking up a lot of unnecessary engineering time were initially developed as a design aid, they have provet 
Structural designers normally rely on a trial and erro: to be quite useful for estimating and checking purposes 
procedure of. determining a satisfactory size for thes [Thev have been used by Macco Corporation’s structural 


i 
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TO USE CHART DETERMINE “s” 
FROM ACTUAL “Ww” AND “Pp” 

moow#Y THE acTUua “Pp” TO "P,” 
e a 

















( 3.0 
ALLOWABLE SOM PRESSURE ™ KIPS /SO FT 








ENTER THE CHART WITH “P.” AND “es” 





C 100 


with A GIVEN MOMENT GOVE RNING SOW 

PRESSURES ARE BASED ON BENDING ABOUT 
P. ~ (KIPS AXIS “A-A* AMD STABILITY RATIOS ARE 
BASED ON BENDING ABOUT AXIS “8—8" 


FIGURE 2—Exact graphical method for octagonal footings. 


design group for over two years and tound to be accurate 
a 


is well as time saving 


Example. ‘The use of the sizing charts may best be il- 
lustrated by an example Assume a vertical vessel as shown 
in Figure | and the following design criteria: 

For illustration purposes, the example has been limited 
to the operating condition plus wind or seismic. In actual 
practice, however, the other design conditions such as th: 
empty condition plus wind or seismic and the test condi- 
tion with or without wind or seismic must be investigated 
Furthermore, the overturning moment (H xh) has been 
assumed as resulting from either wind. seismic, or othe 


forces 


Design Criteria 


Operating Weight 120* 
Horizontal Force “H’ = 10* 
Distance “h” == 53.5 fe. 
Allowable gross soil bearing pressure +.0 ksf 
Minimum allowable stability ratio 

against overturning a 
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FIGURE 3—Vertical load eccentricity is measured from cen- 


troidal axis. 


In order to use the ( harts, first determine the eToOss load 


P’ and the moment “H x h” at the base of the footing 


Gross Load 


Vessel Weight 120* 
Concrete Pedestal 28 
Concrete Base Slab 19 
Soil Overburden 35 
Gross ‘‘P”’ 232* 
Moment 


M 10 53.5 ft. 535 ft. 
From “M” & “P” the eccentricity may be found 


M $35 it. * 
e p 939% 2.30 ft. 

Since the sizing charts were prepared on the basis of an 
allowable soil bearing value of 3 ksf, the gross load “P”’ 
must be adjusted to “P,”, before entering the chart. 

3 ksf 174s 


— 929k 
P, = 232 ksf 


Entering the octagonal foundation sizing chart (Figure 
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with the above values of “P,” and “e’, a value of 
).2 feet is obtained for the dimension “D.” At the same 
me it may be noted from the chart that the stability 
itio is 2.9, which is greater than 1.5. 
The maximum foundation pressure will now be 
1ecked. Use D 13 feet 5 inches. Referring to the chart 
f Figure 3: 
e/d 2.30/13.25 0.174, K 0.182, L 44 
Area “A”’ 0.828 (13.25)? 145.4 sa. ft 
LP 2.44 232 
‘= A 1454 = 3.89 ksf < 4.0 ksf allowable 
With the information obtained from Figure 3, the com- 
lete design of the concrete base slab may be made 
Note that the weights of the concrete pedestal, bas¢ 


lab and soil overburden must first be assumed to obtain 
cross value of P. If the values assumed differ too great] 


he 


veights must be made. This procedure is analagous to 


rom t chart sizes indicated, a new assumption 


hat of assuming the dead load of a beam to combine with 
ther loads for its design. 
While 


‘xample, the sizing chart presented in Figure 4 for square 


the octagonal sizing chart was used in the above 


oundations is used in exactly the same manner 


Derivation of Charts. Literature in common usage pre- 
sents charts for various shaped foundations similar to 


, ; - FA 
hose shown in Figures 3 and 5 where L p These 
harts are derived from the basic formula for maximum 
, . P M« 
soil pressure, f 

A I 
However, since the economical or useful portions of 


these charts lies between the limits where tension would 
exist on the heel of the pad up to the point where thi 
stability ratio against overturning is one and one-half. the 


hasi formula is not correct without re-definition ol cer- 


tain of its terms: 


A The area of the pad actually under compressio1 
M The moment of the vertical forces about the troid 
axis of the area under compression 
The section modulus of the actual area under comp1 
; sion about its centroidal axis 
For this compressive area it is of interest to note that 
the average unit compressive stress occurs at the center ol 
sravity of the compression area 
pd ; FA 
Definitions of the terms in the formula I p and 
the terms needed for the graphic solution for “L” are 
F Maximum soil pressure in kips per square foot 
P Total vertical load on soil in kips 
A Total area of foundation pad in square feet 
I 1 
D Distance in feet as shown in figures 3 and 5 
: M 
e Eccentricty of vertical load in feet p 
a 
L A constant for any given value of 


D 


Note that in the case of Figures 5 and 5, the eccentricity 


of the vertical load is measured from the centroidal axis 


of the total area of the foundation pad. By assumin 
values for “D’’, “F” and “e’’, values of “L” and ““P” may 
be obtained to plot the data for figures 2? and 4 


Extending and Other Charts. hese particular sizing 
charts have been prepared for footings loaded by vertical 
load and a moment of the same magnitude about any 
be 


procedure outlined above. 
Charts fo1 


axis, They may extended as desired by 


rectangular and other shaped footings may 
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FIGURE 4—Exact graphical method for square footings. 
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e/Dd 
FIGURE 5—tThis chart is derived from the basic, maximum soil 


pressure formula, f 


be prepared by following a similar procedure to that 






























































Pp M 
qT y 


in the development of these charts. Only the s 


mally 
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encountered in a 


parti ular 


practice nee 
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. $25 for Engineering Data Sheet $15 for Rule of Thumb 
thee’ [| eS 0 un These practical aids give quick, reasonably accurate 
answers to design, maintenance and cost estimating 
problems. PIPE LINE INDUSTRY will pay $25 for each 


and Engineering Data Sheets chart, nomograph or data sheet published—$15 for each 


. . ’ b 00 Rule of Thumb. Send your ideas to PIPE LINE 
‘ for the Pipeliner s field note k INDUSTRY. P. O. Box 2608. Houston. Texas 


Construction Im 8—How to Lay Out Any Number of Equally 
Spaced Holes on a Bolt Circle 





fo lav out any number of equally 


spaced holes on a bolt circle 


Rule he diameter of the bolt circle Chord 


m itiphed by the sine of one-half the 


angle of the arc between the holes will (Distance Arc 
ive the chord or the dimension to 

which the dividers must be set To Set 
Example: Lay out 20 equally spaced Divider ) 


} 


holes on a 40-inch bolt circle 








Ht) divided by 20 holes 18 


ingle of arc between holes 


18° divided by 2 2 angle of are 

between holes Ol! 4 A | Of A 
Diameter of bolt circle HO inches Ng e rc 
he sine of 9 0.15643 


1() 0.15643 6.257 inches. the Bolt 
hord 1 nt t t divid ; 
Chord or amount to set ¢ qaers Circle 





MU ——34—Locating Decimal Points 


\n accurate method of locating th method which must be considered the use of the method 

decimal point when multiplying with 1. When multiplying, one must b 865 0.0035 5.03 

a slide rule is based upon the use of added to the characteristic when Addition of the characteristic ol 
the characteristics of the common the C scale is moved to the left 865 (2) to that of 0.0035 3) re- 
logarithms of the numbers involved of the D scale in order to per- sults in a characteristic for the an- 
Basically, the system is employed sim- form the multiplication swer of 1. However, the C scale 
ply by addine the characteristics of 2. When dividing. one must be sub- was moved to the left of the D scale 
each quantity in the numerator and tracted from the characteristic to perform the multiplication which 
subtracting the characteristics of each when the C scale is moved to the means that one must be added to 
quantity in the denominator to obtain left of the D scale in order to. make the characteristic zero. This 
the characteristic of the answet perform the division, calls for placement of the decimal 
There are two exceptions to the basic lhe following example illustrates point as shown 





; ; computed by a pipe line company using data of the 
Engineering Design ; an 
Gee —42 Head Loss Hydraulic Institute. Use of this data in laminar and 


critical zones is adequate for estimates. Friction losses 


Charts for Various Sizes of Pipe 


Friction Loss Characteristics for 18-inch pipe were accurate, 


in transition and complete turbulent zones are very 
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itly 
“Do’s and Don’t’s” for Training Instructors | ining 
DO DON’T SUGGESTION | : 
| Follo 
| ; 
ogi 
Keep trainee informed of his Stifle initiative by too close When possible, make knowl- | Bt 
progress, his successes, his supervision. edge of progress: | + ts 
mistakes and his opportuni- a. Automatic “ 
ties. b. Prompt A 
c. Natural to the situation— eu 
let trainee find out for him- ri: 
self or tell him constructively. eT 
th 
°F 
Teach as fast as practicable Allow habit interference. Analyze the situation. Push | “ee 
and in large amounts so as ahead, but watch for danger forcefi 
to give interest and meaning. zones of overlapping habits. | the 
ner | 
, 
Use a variety of practice ma- Allow unjustified expense Simulate essential situations. | Train 
terials. and delay. Teach general principles. pfu 
Help trainee develop ability ee 
to meet new situations. . ~ 
de 
Teach general principles. Assume that trainee will Assign problems so that he nt sl 
apply them when the time has to work his way out by factio 
comes. applying principles. | “" 
on 
ma 
Provide guidance. Encourage Give too much. Guide in early stages and | from 
learning by correct doing. Give it too soon. until trainee can make more task 
Give it too late. progress alone. Encourage ily | 
initiative. aut 2 
maki 
Ins 
& 
dge 
e e e rom 
Streamline your training courses | * 
2. 
now 
» be] . . . Is I 
Here are five “keys” to better training that will help ris 
improve any company program. "ss 
1 
espe 
, ‘ | 
By Carl Mullins White a 
v 
Service Pipe Line Company, Tulsa sa 
ire, 
How cAN A company know its operating a machine, you might be ee 
training program is producing results able to measure increased output afte1 ars 
that justify the dollars spent? training and still not be able to say eco 
It is difficult to answer this question definitely what training procedures got en. 
in many aspects ot training. A work- the best results or whether some ol H 
ers strengthened loyalty, a supervi- the procedures actually inter!ere wit aise 
sors deepened insight, an executive's learning. las 
stimulated imagination are important However, there is one thing cer- sf 
but hard to evaluate tain. Concentration on certain areas fi 
It is sometimes just as difficult to of training can improve the entire me 
know what training efforts have program. Through objective experi- ith 
brought about these desired results ments, psychologists have developed onl 
or how. valuable information on some of thes« hai 
Even with something as tangible as areas. By using their findings intelli- ett 
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itly you can improve your own 
ining methods along those certain 


Ss 


Following are five areas that psy- 

logists say should receive particu- 
stress in every training program: 

@ Let the trainee observe his prog- 
Tess. 


@ Avoid 
® Use a variety of 


habit interference. 


training mate- 
rials and aids. 
@ Teach trainees the principles of 
thei jobs. 
® Provide guidance. 
Even though these areas apply more 
forcefully to training in skills. some 
the principles could be applied to 


ner courses. 
Trainee’s Progress. Generally, it is 
helpful to let the trainee know the 
efforts. A 
man’s nervous system is in equilibrium 
When failing, 
develops tensions and an unpleas- 
These 


faction which he experiences react as 


success or failure of his 


hen he is succeeding 


nt state. tensions, and satis- 
inishments and rewards to spur him 
on. The jov of achievement may give 
man a strong sense of satisfaction 
from doing an otherwise unpleasant 


task. This is especiaily true if he not 


nly knows that he is making progress 
but knows that his boss knows he is 
making progress. 

Instructors can help by: 

1. Seeing that the trainee’s knowl- 
dge of his successes and mistakes is 
rompt, definite and meaningfully re- 
ated to the task he wants to learn. 

, letting the trainee 
and 
is mistakes, not merely that he is 
ry is not “making satisfactory prog- 


% 


ess. 


eing specific 


now the decree direction of 


Human nature is complex, but it 
esponds to punishments and rewards 
If a 
and 
auses a severe loss of stock or a flash 
ire, he will learn fast. The same man 
vill manipulate valves on a synthetic 


losely associated to its actions. 


vorker opens the wrong. valve 


rainer with little progress unless he 
ecognizes his mistakes as they hap- 
en. 

Here a legitimate question might be 
aised. If the supervisor or instructo1 
as to be constantly telling trainees 
ibout their mistakes, will he be guilty 


{ the “tight supervision” which is 
with 


ither learning or production? Obvi- 


‘nown sometimes to interfere 
uusly, he should use discretion to see 
hat his advice is helpful. It is still 
etter if he can arrange the situation 
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so that correction is automati He 


ought to make it easy for trainees to 
observe their own progress and mis- 


takes. 


Habit 


slowing of the 


Habit Interference. 


ence is the 


interter- 
learning 
process caused by confusion in a man’s 
nervous system. This confusion is cre- 
A simple 


illustration of habit interference might 


ated by conflicting habits. 


be that of a small boy whose clothing 
catches fire. He once saw someone ex- 
tinguish a fire by jumping in a pool 
His Scoutmaster taught him to roll on 
His father instructed him 


All his 


when in 


the eround 
to wrap himself in a blanket 
life he has run for 


trouble. All o! 


try to assume mastery of him at once 


cove! 


these response patterns 


so that he mavy “freeze.’ unable to 
do anything. 
Psychologists have developed the 


following principles from their re- 


search in habit interference: 


a. If the trainee has to learn two 
or more different responses to approx- 
imately the same situation, he will 
learn slower. 

b. If the trainee has to make very 
similar responses to two very different 
situations, he will learn slowe1 


( When a 
habits 


trainee has one set of 


well learned and is trying to 


learn a new set of habits. he may run 
into habit interference. 


d. When a trainee is learning two 


habit patterns at once, he will have 
serious habit interference at first (usu- 
ally worse than “c”’ above 

e. Long training tends to correct 


habit interference, especially if trainee 
Natural 
punishment and reward help to elim- 
mistakes 


is informed of his progress, 


inate and encourage learn- 
ing. 

Habit interference is a serious prac- 
tical problem in the use of synthetic 
trainers. For instance, when training 
in the operation of a machinery con- 
will natur- 


to obtain a synthetic 


trol panel, the instructor 


ally try traine! 
which duplicates as nearly as possibl 
the actual working conditions to be 
encountered on the job. But when the 
trainee leaves the trainer and begins 


work, he 


ences. There are three possible ways 


will likely find some differ- 


of meeting this problem: 


a. Use several different trainers 


This method is excellent but expen- 
sive. Clever use of less expensive aids 
to supplement the trainer may be just 
as effective. 


b. Carefully analyze the differences 
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between the trainer and the real ma 
chine and give the trainee corrective 
instruction. 

( Wait 


’ | 
thoroughly 


until one set of habits is 


learned before starting to 


teach a new one. This method, 11 used 


TOO SIOW 


to excess, will make training 


and uninterestin Trainee may miss 
the “picture” of the whole task. if it 
is chopped up into too many small 
pieces. 


The 


all factors 


trainine supervisor must take 


into consideration and do 


the best he can in view of his trainees 


capacity, the job. his budget and the 


training materials at hand 


But he must never torget the prob 
lem of habit interference. It is a se- 
rious one. When a man has been 
trained to act in a certain way 1n a 
cviven situation and when confronted 
with a similar set of conditions, he 
may act in the same way with 


serious consequences 
The oil industry has invested heav- 


J 
design of machinery control 


ily in the 
Ne 3 vent habit interfere e 

pane iS to pre ven nad interrerene¢ 

The same rules apply to the 


aesien 


of training equipment 


Variety of Training Aids. Varicty 
in practice material is 
ficial. But 
it is a hindrance 

Many 


ducted to determine 


enerally bene- 


there are instances when 


experiments have been con- 
when the instruc- 
training 


tor should use a very few 


materials and under what circum- 


stances he should employ a 
variety See Table below 
Effects of Using Different 
of Training Aids 

A. FEWER 


Lower first cost 


Numbers 


Oui ker, espe ially in learning sim- 
pler tasks. 
Montonous 
Allows wrong habits to go unchal 
lenged and become stronger 
Knowledge limited in application 
confronted 


Trainee may feel lost if 


with new situations 


May emphasize a non-essential 
B. MORE 
Hicher first cost 
May actually haster 


learning of more complicated tasks 


Slows training 


Interesting 
One aid helps t 


and 


mistakes 


habits learned 


correct 
strengthen good 
on another 

learns 


Trainee general prim iples 


and procedures. He can apply his 
skills in many new situations, 


Helps 


Irons out extraneous matter 
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trainee to master the essential knowl- 
edge or skill 

It is usually impossible to simulate 
ill the situations that a trainee will 
later face on his job. The instructor 


should analyz the situation to see 


what processt are essential, then: 


} 


i. Simulate and teach the essential 


processes as thoroughly as time and 
budget will permit. 

b. Teach the general principles 
with the idea of helping the trainee 


to adjust to new situations. 


Knowledge of Principles. | caching 
the principles involved in his job usu- 
illy benefits the learner in three ways: 

a. Helps him to learn faster. 

b. Helps him to apply his knowl- 
edge to new situations. 

( Increases his interest It helps 
him to relate the lesson to his own 
needs. By understanding the overall 
purpose, he can see how each part ol 
training helps him to do a better job 
und make progress 

But the instructor must always keep 
this warning in mind: 


Simply learning 


a general principle 
does not guarantee that trainees will 
use it when the time comes. He can 
improve their capabilities if he will 
give them practice situations in which 
they are forced to try to analyze for 
themselves the similarities and differ- 


ences between old and new situations. 


Guidance. Does it help the trainee 
to learn a task if he is guided through 
it several times? Che answer 1s ves 

Research shows that guidance is 
isually helpful if it is not overdone. 
The type and amount of guidance, of 
course, depends on the process you 
want to teach 

Like every good thing, guidance al- 
ways reaches a point of diminishing 
return. If given at the wrong time or 
too much, it interferes with learning. 
If the trainee is not ready for it, 
guidance may confuse and discourage 
him. If given after he decides that he 
no longer needs It, the effect may be 
even more discouraging 


Che advantages of proper guidance: 


a. Uses the principle of learning by 
doing 


b. Prevents damages and injuries. 
c. Speeds learning 
d. Increases memory. 


e. Prevents the learning of bad 
habits The End 
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lf Oil Could Speak 


[f otl could speak it would have many fascinating truths to tell the 
non-oil public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 


4 


true facts on to your non-oil industry 
friends 
Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 
Read these facts. You will find them 


informative 





and interesting. 


“If Oil Could Speak” it would tell the American public: 
What Part Does Oil Play in Railroading? 

Ask any railroader what motivates his work and probably nine times 
out of ten his answer will be “oil.”” Today more than 26,000 oil-burning 
diesels have repl. iced almost 90 percent of the old-fashioned steam loco- 
motives operating ten years ago, at a great economy in fuel. On the 
average, one diesel has been able to replace two ot three steam engines. 
Oil fue le d diesels transported an estimated 650 billion net ton miles of 


goods last year, consumer well over 3 billion gallons of diesel fuels. 


What Does It Cost to Increase Gasoline Quality? 


American motorists like luxury travel—and the powerful, high com- 
pression cars they demand need top quality, high octane gasolines., Ac- 
cording to one estimate, by 1958 it will take a fuel of about 95 octane to 
get top performance out of 90 percent of the cars on the road. And if 
present trends continue, high performance cars may require 110 octane 
gasolines by 1960. This is an expensive proposition when you consider 
that it costs the oil industry about $100 million to increase the national 


average gasoline octane rating by just one point. 


Is Oil Getting Harder and More Expensive to Find? 

Drake’s well, which marked the commercial discovery of oil in 1859, 
produced from a depth of 691% feet. Today the deepest production 1s 
from rock 20,741 feet deep in the earth. Cost to drill: $2.5 million or $110 
a foot. Every year oi] men have to drill deeper to find oil, and there’s no 
peak cost in sight. One company has estimated there will be an 1100 
percent increase in wells drilled 18,000 feet and deeper in California and 
the Gulf Coast—from seven in 1956 to 82 in 1965, Cost will soar sky- 
ward as the wells sink deeper. 


How Do You Find Oil? 


Oil men will go to any lengths to find the elusive mineral. One oil 
company uses a unique mountain-building machine to reconstruct the 
earth on a miniature scale. Sheets of rubber and clay representing rock 
layers are placed in a box with hinged sides that allow its deformation. 
By applying pressure to the sides of the box, folds equivalent to hills and 
mountains can be formed in the clay and rubber layers. Using this 
machine, scientists hope to get a clearer picture of how and where oil 
traps are formed in mountain areas. 

Does the Oil Industry Pay Its Share of Taxes? 

Taxes and fees collected directly from the oil and gas industry or the 
product it sells, account for more than half the income derived by the 
State of Louisiana from state sources. During the last six-year period 
for which comparative figures are available, severance taxes paid to the 
state for the privilege of taking natural resources from the ground pro- 
vided Louisiana with $383,383,900 in revenue, compared with $22,425,343 
from all local sources. 
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WHAT'S HAPPENING 








Gulf Interstate to Add 
405 Miles of Loop Lines 


Gulf Interstate Gas Company re 
ently has been granted Federal Powe: 
(LODILNSSION authorization to construct 
0 miles of 30-inch and 55 miles of 
4-inch loop lines to add to its present 
as system in Louisiana, Mississippi, 
lennessee and Kentucky 

Phe $51 million project will increas 
apacity ol the system from 575 to 
666.1 Mmet per day to serve United 
Fuel Gas Company of Charleston 
W. Va 

The project includes 59.7 miles of 
)-inch to be constructed in Kentucky 
111.2 miles of 50-inch to be added in 
Pennessee: 149.1 miles of 30-inch to br 
laid in Mississippi; and 50.7 miles of 
-inch and 55 miles of 24-inch in 
Louisiana 

Pwelve loop lines wall be constructed 
to feed 10 of the 11 existing stations 
in the system which extends through 
five states. Construction will begin in 
the early summet 

lwo expansion projects by Gull 
Interstate in 1957 raised the daily ca- 
pacity 174 Mimef with additions of 


i 
28 
len 


500 horsepower in ten main line 
stations; a 300 hp compressor station 
at East Mud Lake field in Cameron. 
La.. and ten miles of loop line from 
Erath field, all at a cost of $25 million 

Other facilities constructed include 
8.7 miles of various diameter field lines 
n Acadia and Vermilion. La and 
small gathering lines and measuring 
stations to connect new supplie Ss ol gas 


tor United Fuel Gas Company 


Gas Rate Increase Approved 
For Texas Gas Transmission 
lexas (sas lransmission ( Orpol i 


tion recenth received Federal Po 


Commission approval to imncreas 
vas rates, accordin: to President \W L. 
Elmer 

This is the first: rate ncereast 
ported since the Memphis decisior 

lhe increase resulted trom. lot 
negotiations with the company’s ¢ 
tomers, and the subsequent agreeni 
by the customers to the new ra 
the compan president said 
Fifty-five utility customers in A 


Kansas. Illinois. Indiana, Kentuck 


lennessee, Louisiana, Mississippi and 


Ohio come under the rate increas 
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IN PIPE LINE CONSTRUCTION 





Transcontinental Completes Lateral Line 

Coating, wrapping and lowering-in of a segment of Transcontinental lateral line 
near Goliad, Texas. Transco is completing a 151-mile, 24-inch pipe line to connect its 
three-county system of Frio, LaSalle and McMullen to its compressor station at Wharton 
Texas. Gas from the three-county system: presently moves through the Ike West lateral 
line to the main line near Sinton, Texas. 


Memphis Decision Causes Postponement 


Of $182 Million Beatrice Gas Proj ject 


Colorado Interstate Gas Company “kept on the tra und the 
Natural Gas Pipeline Company and panics are determines to pre 
Pacific Northwest Pipeline Corpora ceed with construction at the 
tion, as a result of the ‘Memphis de possible date (ral 
cision,” have innounced postpone ment N itul il (5a pP 1 | ne Com ' } 
of the joint Beatrice expansion project lreadyv undert 

Phe $182 million program planned ments with custome 
by the three companies includes con since Marcel 155 nd 
struction of over 1100 miles of pip ( the 
lines to provide mor is in the Rock Bigvest portior 
Mountain area and the Midwest n the Beatri 

Delivery of pipe and other materials Colorado Inte 

ecessary tor Beatrice construction ilone would 

i een aclerred unt the first part pipe lines ane nst } t¢ t! 
of 1959, according to Natural Gas 60.000 horsens n station 
Pipeline Company President George Colorado Interstate’s pre 
(Gsarve! nclud Mt) mil neh | 

However. the Beatrice project Kit Carson. Col to Be ce. Neb 
which would add 485 Mmef of gas 4H) miles ‘72-inch tro () he : 
pel day to t he ( hica oO area will he Moe ine hele to connect 


oO 











FOR JOBS THAT ARE ROUGH, TOUGH 
AND DIRTY, R. H. FULTON DEPENDS 
ON CAT” DIESEL POWER 








Name your obstacle. Chances are R. H. Fulton & winds in the desert. Welding crews hit a one-day 
Co. found it. pushing a 30-inch line across the peak of 16.300 feet. But vou'd expect it. These 
\lojave Desert and desolate areas of California this twin are-welders were engineered to perform unde: 
past vear. They also found it in laving a 34-inch rugged conditions. They move fast because they re 
line across New Mexico and Arizona. light and compact. 

Phere Was UneNXper ted rock, { nseasonable high And thei four- vele diesels can idle all day On 
winds to hold up welding and painting, and to make inexpensive No. 2 furnace oil—without fouling! 
the maintenance of a firm diteh difheult. River cross- Each unit has two sets of controls to allow operators 
ings. Rugged mountainous terrain. to weld at different voltages and amperages at the 

But pipe was lowered in on schedule. Because same time. The generators can be paralleled into a 
both spreads working the job were powered by 600-ampere generator for automatic welding. You 
sturdy, dependable Caterpillar” Diesels. increase production without increasing maintenance. 

For instance. there were five Cat Twin Are- There were other kev Caterpillar Diesels on the 
Welders. They helped make up time lost to high job in ditchers, cranes and back hoes. They are 


ath 


FIVE CAT TWIN ARC-WELDERS helped Fulton welding crews set a brisk pace in spite of un- 
seasonable high winds in the desert. Three of the welders are pulled by a D7 while two others 
are mounted on it. 








ough. heavy-duty engines designed for rugged serv- 
ce wherever the pipe takes you. They require no 


pampering to give you a long, productive life. be- 





ause they re built to run under extreme conditions 
vithout breakdown. 

| Ask your Caterpillar Dealer. He’s waiting to 
show you a complete line of engines from 65 HP to 
And high 
yroduction twin are-welders, as well as electric sets 


| from 30 KW up to 350 KW 


Have him show vou the unit that can do the best 


650 HP (maximum output capacity - 


(continuous duty). 


iob for vou. 
Engine Division, Caterpillar Tractor Co., Peoria. 


Illinois, U. S. A. 


“Cate ar " e Reg ered Trade k f ( 


Under-the-hide feature typical 
of quality in Cat Engines 


Cylinder liners: full-length, 


wet-type liners in all Cat 
Engines give more efficient 


heat transfer—are low cost, 





easy to replace. Direct con- 
tact of liner and coolant 
means you can be sure of 


long liner and ring life. 
















overcome by using a DY equipped wit! 
to break trail for a Cleveland ditcher | 
D339 Diesel 
is being laid for El Paso Natural Ga 
was 10,000 feet. 


In this area where 24] 


Dept. P12, Engine Division 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S. A. 


Send me more information about Caterpillar Diesel En« 


the proper box to guide your selection of materiol 


| would like detailed information, as | may bs 
Diese! Engine or Electric Set. | understand 
ym interested in learning n sbout ¢ P 
Nome 
Compony 
Address 
City S 


UNEXPECTED ROCK, 9 to 24 inches below 


SY CATERPILLAR 








ae 


Cory Taal et ed en i ee) ee a ee 


THE DOUBLE DIAMOND ASSURES DOUBLE VALUE 







LOW 
TEMPERATURE 
TOUGHNESS 








RESISTANCE 





YOU GET ALL 3 IN 
W-S 150 Ib. STAINLESS 
STEEL FITTINGS 











When corrosion is a troublesome factor in processing—at high tempera- 
tures or low—specify W-S 150 Ib. Stainless Steel Fittings and eliminate 
a major cause for piping equipment failure. W-S 150 Ib. fittings are 
available in stainless steel types 304 and 316...with screw ends or 
welding sockets...in sizes 4%” to 4”...and as elbows, tees, crosses, 
couplings, half couplings, reducers, caps, plugs, bushings and unions. 

Triple-service W-S fittings of this type are lightweight and excep- 
tionally strong. They’re your safeguard in petroleum, chemical, petro- 
chemical, food and other process operations. 

For technical information, write today for Bulletin S-3. 





WORKING UNDER PRESSURE? W-S HAS A FITTING ANSWER. W-S manufactures 
a full range of high quality drop forged fittings, unions and couplets... 
in carbon, stainless and alloy steels. For full information about these 
products, or for your commercial forging and die casting requirements, 
write to: Forge and Fittings Division, H. K. Porter Company, Inc., 
Box 95, Roselle, N. J. 











Ii. K. PORTER COMPANY. ING. 


FORGE AND FITTINGS DIVISION 


70 For more data on advertised products, use Readers’ Service Cards, last page. 


tem at Hooker, Okla.: 100 miles, 24 
inch, from its Springfield station t 
Pueblo, Colo.: and 215 miles, 26-34 
inch, transmission loop lines fron 
Texas Panhandle area to Kit Carson 
Colo 

Natural Gas Pipeline Compan 
would construct 415 miles, 36-inch 
loop lines between Beatrice and Joliet 
Ill. A 52-mile section from Joliet t 
Chicago would be built by Chicag: 
District Pipeline Company. 

Under the proposal before the Fed 
eral Power Commission, Pacific North. 
west would install an additional 22,501 
hp in existing compressor stations t 
double its 177.7 Mmef per day de- 
liveries to Colorado Interstate. 


Construction Near on Sahara 
300-Mile Crude Oil Line 

Pipe line developments in the Sa- 
haran oil activity have been movine 
fast during recent weeks. A section of 
6-inch line to a railhead at ‘Vouggourt 
began initial operations despite threat- 
ened rebel activity by Algerian na- 
tionalists 

Entrepose Co. of Paris announced 
that it has a contract to construct a 
00-mile. 24-inch crude line to the 
Mediterranean port ol Bougie. Ste 
Parisienne pour Industrie Electrique 
holds the contract jointly with Entre- 
pose Co. | Pipe Line Industry, Janu- 
ary. Page 78 

The Sahara line will be owned and 
operated by Cie Francaise de Petrol 
Algeria) and Ste. Nationale de Re- 
cherche et d’Exploitation de Petroles 
en Algerie (SN Repal 

J. L. Guyot, president of Entrepose 
Co., savs engineering studies and sur- 
veys are being made at the present 
Construction is to begin in the fall. 
and the line will be completed in 1959. 

Two pumping stations will provide 
about 100,000 barrels per day capac- 
ity with the ultimate potential capac- 
itv about 300.000 b d. 

Meanwhile Bennie Bender. a 
Shreveport, La. promoter, claims ne- 
gotiations were underway with the 
French government on a $40 million 
project to construct an 18-inch line 
extending from Hassi-Messaoud to 
Pripoli on the Mediterranean 

Bender, who has registered the 
company name Afrique du Nord De- 
velopment Ste., proposes to construct 
a line running from Hassi-Messaoud 
to Edjele through Libya to Tripoli. 

In the Shreveport oil man’s proposa | 


four pump stations will be built mak- 
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» the initial capacity 100,000 barrels Contracts Awarded on 491-Mile Section 


r day 


Bender stated that_his company Of Alberta to Montreal Gas Pipe Line 


ll operate the line under a mortgage 


reement with the title reverting to Contracts have been awarded on Successful bidders are Grayco Cor 
e French Government when. the the last 491-mile segment of Trans- structors, In ee , Ma 
=” paid out Canada’s 2294 mile gas line from A\l- Contractors, Ltd.. 83.1 mils Lute 
Lublin & MecGauhay will do th berta to Montreal Williams Brothers, Ltd., 4/4 

-all engineering for Bender’s firm This portion of the line extends Morrison-Shivers. Ltd... 62.1 1 
" the line will be completed within from Kapuskasing, Ont., to ‘Toronto H. C. Price Company and Poole Con 
ain and will be under construction earls struction Company, 62.8 mile iri 
Meet Sie oil te gow teins ™ tee mri Oklahoma Pipe Line Contract 
uried by a 112 mile. 6-inch line Northern Ontario Pipe Line Crown 91.6 miles 
<tendine to Tousvourt. From there ©Cerporation recently let contracts on Phirty-inch pipe will be used 
- transported by tank cars to the the 367-mile section from Port Arthur — the line which will complete the $484 
fediterranean port at Philippeville to Kapsukasing million proje 


Pipe Line Contractors’ Association 


: . ~ 
Canadian Contractors 
To Convene in Victoria C CH] ad V7 / ify) 
{ Canada will hold its fourth annual ail 
onvention at the Empress Hotel in 
Victoria, February 20-22 
Over 400 delegates from Canada 
nd the | S. are CXPEC ted to attend 
he three-day meet lwo papers pre- 
ared by the association will be pre- 
nted the opening day Lhe papers 
re concerned with safety and stand- 
rdization of equipment rental rates 
Speakers to be featured include 
(General J arn s Doolittle. of Shell Oil 
Company, who will speak on “Oui 
ind Nuclear Fission.” Dr. William 
Campbell, of Atomic Energy of Can 
ida Ltd., to talk on “Present Nucleat 
Development Program in ( anada and 
Its Probable Course in Future Appli- 
suon.” and J. Lance Rumble, Gen- 
ral Motors Products of Canada Ltd 





Natural Gas Pipeline Co. 
Completes 350 Mile Gas Line : 
Natural Gas Pipeline Company of an important 


America has completed its 350-mile 

as line from Jac k and Wise counties. * . 

lexas. to its main line neal Fritch. consideration 

l'exas 
lhe extension line ties into Natural 

:as Company’s 2260-mile line to the when you select a 

hicago area and will provide an addi- 

ional 100 Mmef of gas daily to the * : 

Mibwce Pipe Line Contractor 
lhe line consists of 90 miles of 20- 

nch and 260 miles of 26-inch. The 

royect, whi I) also Ir luded | 5 mile S 

| vathering lines, + to 20-inch. cost 


$32 million 


? <somtractors Lor the _—— include Oust OlL © GAS 
age x Brodie, Inc.. Pittsburg O72 GASOLINE 
= Moines Stee] ( Ompany Eastern CONTRACTING COMPANY WATER PIPE LINES 
Pipeline Contractors, H B Zachry 


Company and River Construction —— GENERAL CONTRACTORS 7 





2807 BUFFALO SPEEDWAY 
( ompany Laurence H. Favrot @ RP Gregory © Geo A Peterkin HOUSTON 6, TEXAS 
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PROPOSED PIPE LINE CONSTRUCTION 





Here in convenient 
summary form is 
Pipe Line Industry’s 
listing of company, 
line size, length, 
service, location 


and project status. 


U. S. 





American Louisiana Pipe Line Co., De- 
troit, Mich., 12.2 miles, 12 and 16-inch, 
as, lines and facilities to connect North 
Holly Beach Field and Second Bayou 
Field, Cameron Parish, La with its 
existing facilities, $1.4 million, before 


F PC 


Cherokee Pipe Line Company, Ponca City, 
Oklahoma, 78 miles, 12-inch, products, 
Ponca City to Gle npool te rminal, Tulsa, 

pproved 


Chicago District Pipeline Company, 52 
miles, 30-36 inch, gas, from Natural Gas’ 
proposed line at Joliet to Chicago, $13 


llion, temporary FPC authorization 


Cities Service Gas Co., Oklahoma City, 
116 miles, gas, facilities in Kansas and 
Oklahoma and pipe lines in Kansas, 
$11.4 million, authorized 


+1 miles, 30-inch from Verdigris Rive 
to the Petrolia compressor station; 33 
miles, 30-inch between the Petrolia and 
Walda compressor stations; 4 miles, 4- 
nch in Wilson County, Kansas, and 6 

iles, 12-inch gas line in Reno County, 
Kansas, plus replacement of facilities in 
Kansas, $6.5 million, temporary FPC au- 


thorization 


Coastal States Gas Producing Co., Corpus 


Christi, Texas, 45-mile ras gatherings 

system in Bee County, Texas to connect 

with ls Kas I istern Ss Main pipe line, $1 
llion, | 


Coastal Transmission Corp., Houston, 574 
liles, 22-24 inch, gas, from McAllen, 


I’ xXas to Baton Rouge, I connection 
of Houston, Texas Gas and Oil plus 414 
miles of laterals, $55 million, authorized 
Colorado Interstate Gas Co., Colorado 


Springs. 734 miles, 24-30 inch, gas, fron 
Texas & Okla. Panhandle to Kit Car 
son, Col to Beatrice, Neb., plus four 
compressor stations, $87 
rary FPC authorization. 

1) miles, 22 inch, gas, trom Mocane 
irea to existing system at Hooker, Okla., 
iuthorized. 


million, tempo- 


Conn-Mass Pipe Line, Inc., 88 miles, 8 
inch, products, from Boston to Spring- 
he ld, Mass., planned. 

133 miles, 16-inch, products, from Lin- 
len, N. J. to Hartford, Conn., planned 
62.2 miles, 8-inch, products, from New 

Haven, Conn. to Springfield, Mass., 

planned. 


72 


38 miles, 6-inch, products, from 
Waltham, Mass. to Fitchburg, Mass., 
planned 


Deep Rock Gas Co., Oklahoma City, 120 
miles, 6-inch, LPG, from Tioga, N. D., 
to Canadian border, planned 


Derby Refining Co., 200 miles, 12 inch, 
crude, from Meade County, Kansas, to 
Wichita, Kansas, considered. 


Eastern Shore Natural Gas Company, Salis- 
bury, Md., 124 miles, 6 and 8-inch, gas 
facilities on eastern shore areas of Dela- 
ware and Maryland, $3 million, au- 


thorized 


El Paso Natural Gas Co., El Paso, 835 
miles, 4-34 inch, gas, facilities in Texas 
New Mexico and Arizona; 4 to 20-inch, 
gas, field lateral lines in Texas, New 
Mexico and Arizona, authorized. $162 
million sefore FP 362 miles au- 
thorized and contracts let 

500 miles, 34-inch, gas, from Twin 
Falls, Idaho to California border near 
Las Vegas, Nev., planned 

18 miles, 12-inch, gas, loop between 
Good Field and East Vealmoor, Texas, 
temporary FPC authorization 


Emerald Pipe Line Corp., 120 miles, 6 
nch, products, from Sunray 


N. M.., planned 


lexas, i 
I ucumcari 


Equitable Gas Company, Pittsburgh, Penn., 
deve lopme nt of Rhodes natural gas stor- 
age pool in Lewis County, W. Va., and 
construction of 11.7 miles of storage pipe 
line and other facilities, $2,091,430, 
authorized 


Gillette Pipeline Co., Cheyenne, Wyo., 105 
miles, crude, from Dead Horse Creek 
fleld to Casper, Wyo., planned. 


Great Northern Railway, St. Paul, 400- 
600 milés, 12-20 inch, crude, fron 
Williston Basin to St. Paul-Minneapolis 


ind Duluth-Superior areas, considered 


Gulf Interstate Gas Co., Houston, 12.8 
miles, 6 and 20 inch, gas, loop line in 
Louisiana, $730,000, authorized 

350 miles, 30-inch. and 55 miles, 24- 
neh, loop lines in Kentucky, Missis 
sippi. Tennessee, and Louisiana, $50 mil 
lion, authorization 


Harry Bass & Sons, Inc., Dallas, pipe line 
network from well heads to compressor 


central 


Stations to isoline plant plus 
to railroad in Pembu field, Al 
verta. $1 million. approved 
Home Gas Co., Pittsburg! Pent 


facilities I New York, »s 


authorized 


Humble Oil & Refining Co., 250 miles, 
26 or 30 inch, gas, and 200 miles, main 


" Mion. 


gathering system, line of varying sizes, 
from southwest Texas to Houston, plus 
fas processing and cycling plant near 
Corpus Christi, $75 million, planned 


Humble Pipe Line Company, 90 miles, 16 
inch, crude, from Hawley to Comyn, 
Texas, $3.5 million, planned. 


Iron Ranges Natural Gas Co., 115 miles, 
gas, from Itasca and St. Louis counties 
along route of Mesabi range from Grand 
Rapids to Aurora, Minn., $5 million, 
before FPC. 

Jayhawk Pipe Line Corp., Wichita, Kansas, 
242 miles, 10 and 12 inch, crude, from 
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western Meade County to Valley Cer 
ter, Kansas, $8.6 million, planned 


Katy and New York Central Railroad: 
2500-mile, 10-12 inch, LPG, from Hou 
ton, Texas, to New York, Considered 


Kerr-McGee Oil Industries, Inc., 24 milk 
+ inch gas, to connect wells with 
Breton Sound production island off tl 
Louisiana coast, authorized. 


Laurel Pipe Line Co., Philadelphia, +44 
miles, 14-24 inch, products, from Phil 
delphia to Pittsburgh to Cleveland. $5 
million, contract for Susquehanna Rive 
crossing let to Pipeline Maintenance an 
Construction Co., Inc, 


Magna Pipeline Co., 10 miles, gas, under 
water line from Anacortes, Wash., t 
Victoria, B. C., $6 million, planned 


Manufacturers Light and Heat Co., Pitts 
burgh, Penn., 13.8 miles, 10 and 1 
inch, gas, facilities in Ohio and Wes 
Virginia, $757,300, authorized. 


Michigan Gas Storage Co., Jacksor 
Mich.. was, facilities in central Mict 


gan, $2 million, authorized 


Michigan-Wisconsin Pipe Line Co., De 
troit, 472 miles, 4 
line loops and extensions in Wisconsin 
Illinois, $i7.6 million, before FPC, ten 
porary authorization for a part, 47.5 
miles let to G. E. T. Construction, Inc 
148 miles, 4-20 inch, gas, line to cor 
nect new gas supplies in Laverne field 
Northwestern Oklahoma, planne d 


24-inch, gas, mair 


Midwestern Gas Transmission Co., Hous 
ton. 2067 miles, 3-24 inch, gas, fron 
Emerson, Manitoba, to Nashville, Tenn., 
$103 million, before FP( 


Mookl Chemical & Gas Corp., Tulsa, anc 
Missouri Transmission Corp., Spring- 
field. Mo.. 425 miles, 16-inch, gas, fron 
Oklahoma City area to St 
fore FP 


Louts he 


Natural Gas Pipe Line Co. of America, 
116 miles, 36 inch, gas, loops at vari- 
ous points along existing line betweer 
Beatrice, Neb., and Joliet, Ill., $76.2 mil 
lion, temporary FPC authorization 


New York State Natural Gas Corp., Pitts- 
burgh, Penn., gas, facilities in New York 
state, $1.2 million, authorized 


North Carolina Natural Gas Corp., 63! 
miles, 2-}6 inch, from Transco’s systen 
near Mooresville across to southeastert 
North Carolina 


:uthorized 


Northern Natural Gas Co., Omaha, 167 

miles, 0 inch ras, from Farmingtor 
Minn. to Duluth, Minn., and Superior 
Wis., $12 million, before F P( 

+2 miles, 10 inch, gas, from Rochester 
Minn. to Winona and Goodview, Mint 
$96 >,000, be fore FPC 

365 miles, gas, new facilities in Minn 
Iowa, S. D., Neb., Wis.. plus 1090 mile 
of branch line and _ station facilities 
$65.7 million, authorization for a part 
Gas facilities in Texas, Oklahoma and 
Kansas, $6 million, before FPC 


27.6 miles 


}0-inch, gas, loop: 18 
miles north of Beaver station in Okla 
9.3 miles north of Sunray station 1 
Texas, $3 million, temporary FP¢ 
thorization 


Northwest Pipeline Corp., Salt Lake City, 
350 miles, 6-10 inch, crude, from Four 


Corners area to Salt Lake City, $15 


million, considered 
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‘hio Fuel Gas Co., Columbus, Ohio, 56 f 


Cie. de Recherche et d’Exploration de Pet- 
miles, 18-24 inch, gas, Richland County = 


re FP( role au Sahara, f 
Seneca County Sandusky County to 24,000 compr: or tb \dditions to rude. | le { n A 
Toledo area, $4 million, contract for % wigtine stations $4.4 million temnoral n J 
les awarded to H. I Gent Cor FP¢ sutho: mt Be : 
tion Cx Consolidated Gathering Systems, Ltd 
33 miles. 4 to nch riou - Texas Eastern Transmission Corp., Shreve Calgary, 19 rude, 5st ni 
es, Ohio, $1 million. authorized port, La 67 mules, 14-30 inch iS, to | 
: Vay wl] ma 
8 miles, 12 and 20-inch, natura — - err) Reagent Jo EPC. Cuban Gas Transmission Co 
a ; ™. < 9 miles, 30-inch, gas, lo ditions te irom Mes 
vt ees, aus pe line fi K isko, Miss. t ice a - 
thio Oil Company, Findl Ohio, 350 Uniontown, Pent >9.6 million, tem- 
les, | nch, products, from Wood | FP¢ ul ut 
River, Ill. to Chicago, 84 miles let t 16.5 mile . tw Development and Resources Corp 
Panama-Williams Cory Kos M we Te hens Pp ‘ 


! f t \l [ 
icific Gas & Electric Co., mules omp tat f { 

trom Alberta, Canada to Antioch, Kis , _§ East Coast Transmission Co x 
Calif., $380 million, planned t t Lt H () | 


H { Oil, Lt M 

icific Northwest Pipeline Corp., Salt Texas Eastern Transmission Corporation Pet I 
La City, > miles S, tl ng lit and Wilcox Trend Gathering System 

San Juan Basin, Garmesa, P Inc.. , snttees " 
( el é' B Pinev Fields. $ r +] Eiburz Oil Corp., 

ryl ry? ad I ( 

CR sth: me Wasi Texas Gas Gathering Corp ‘ tt l . 

ton, 1.9 1 : Entre Nazionali Idrocarburi, R 

59 nites ae ie ices R a ty. M —_— 

RF casiakoaa @5 ‘ S 


: : Hydrocarbons Pipeline, Lid 
‘anhandle Eastern Pipe Line Co., K B EPC M 
City, 33 mules, 16 incl s. Mur 


} — ‘ VV 
Ind., lateral, plann Transcontinental Gas Pipeline Corp t 
, H t ; ( 
Pennsylvania Gas Co.. Warren, Penn., =~ nel t] ! te! Iraq Joint Venture Pipe Line, 
les. 8 and 1 nch. is. in Erne n¢ a | . nc 
Wat C.ount Pent ! Chaut oa FP( ‘ | 
ia County, N. Y., $2.6 millior , ' Mf pins 
y es r ’ ' < if OT < r 
i } } Iranian Consortium 
Permian Basin Pipeline Co., Omal N tat tot ot Hy t ' > 
ty le S { Y } tron 7 ont nve stat ns total ] ) n ) I M 
KIStit syst P s Count nch, ( P K ( | 
ol Jant. $787 to Leidy St Fiel : Co., W Bros. ( 
hes Kor I late! {f 8 nches in South Ric d ({ t | \\ 
oulsialr il ottshe ind new rive! Brede ( 

Picdmont Gas Co., Hickor mn: % 7 ssing to se! New York. $126.8 mil- f ( 
miles, 2-8 inch, gas, fro connectior n, before F P¢ I id I \cl | t 
with Transcontinental Gas Py ne t ; ; B M 
vith Transcontinenta Pipe I Trans-Western Pipe Line Co : 
serve customers in North Carolina. $2. , 

1] re nel i ‘ \ Mene Grande Oil Co 
llion, authorized 
¢ - y ay uf 

Shell Pipe Line Corp., 10 ile S o Underground Storage & Exploration B 
nch, crude, from Shell’s Southwest Pas lJoner Darl Pen) 4 nel 
erminal to Shell’s Norco Refinery neat LPG. fro Mounds : Ww \ , 76 ray} 

New Orleans, $10 million, plann A ates N I.. $9 Pp to 1 ( \ 
, . . ‘ Q5 ' } le y ] ; yl ly ' } » ty 7 
southern Kansas Pipe Line Co., Inc., Ar 4 mules, ¢ , laterals Maucl ‘ t LPG \ 
) 
insas City Kansas, 00 m 


| . l d ] h 3 Puert | ( \ 

nch, crude, southwestern Kans t nned , ; 

"Tie : } N: ne é ‘ ( t t 
ae a sieamall ational Iranian Oil Co. 


Azna to | 
outhern Natural Gas Co., Birminghan International 35 


69 miles, 24 inch loop, vas. along the 
ist leg of the Louisiana supply systen ACT Oils, Ltd., Montre 





miles, Iran to tl M 
tween Toca and Franklinton compres rude. Dawson Creek. B. ( t Bella 
or stations: 67 miles, 26 inch loop, iS, Coola, B. C.. betore B. ¢ overnment , se 
from Franklinton to Gwinville. La., t , . “ee Northern Utilities Co.., ) t 
" : Alaska-Yukon Refiners and Distributors, » Sromoant : ( a 
rin ras tron fields on south Louis “— I re! 
Se, 5 Ltd., Edmonton, Alta.., 1) miles. prod . , 1 — ( 
na to main system at Gwinville, $37.5 4] 1 ’ f Les rou 
llion, before FP¢ ena Gh ope, Me engages Ree — 6 miles, 8 inch, from Sand D 
tory, $3.5 llion, planned field to Beaver Creek field ( 
lennessee Gas Transmission Co., Houstor Bituminous Oil Pipeline Co., Calgary, 25 nch, from Beaver Creek fie to t 
652 miles, 24 and 30 inch, gas, fron miles, crude, from Athabasca tar sand tem servici! the Riverton-I 
: } ’ , } ny j 
Louisiana delta to Portland, Tenn. and plant in northeastern Alberta to Ed lanned 
( oudersport Pa to Hamburg, N \ monton ipproved 
temporary F PC i1uthorization ie > ; : ; Northwestern lt tilities, Ltd., I : 
: British Petroleum Co., New York, 60 miles, entine §6.tect o Heoee Penhine 
64 miles loop lines in Tennessee, crude, from deep water tanker terminal _ * Seat a 0 nbina 
Kentucky, West Virginia and Penn- it Milford Haven. U. K. to Lland . ' 
sviy 


nNpo ‘ » ’ j 1O1 . . ° 
lvania, temporary FPC authorizatior Petroargentina, Bahia Blanca, Argentina 
(Compresso! stations In Mississipp! ° ‘ . 7 . le 6 noch y ‘ fr ‘ 

“ty —" > Burmah Oil Co., Ltd., 850 miles 1 
Tennessee. New York, Pennsvlvania ind : ' 


Re hinery S18 n illion planne d 


. . en wt sat slar t ntir s4 
’ . : ch, from Nahorkatiya to Calcutt - B . » A 
idditions in Tennessee Kentucky, Oh 1 ’ . millior t d 
. - “ee? : India, planned 
ind Pennsylvania, $129 million, temps : 
rary FPC authorization Canada Southern Petroleums, Ltd.. Cal Petroleos Mexicanos, 108 mile ! 
rary, 400 miles, crude, from Peace River is. from Gral. Escobedo to Moncl 
lexas Eastern-Penn-Jersey Transmission region of northeast British Columbia t to tie into Reynosa-Monterre 
Corp., Shreveport, La., 65 miles, gas Bella-Coola, planned line. $9 million. plant 
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108 miles, 10 inch, gas, from Gral 


s, from Alberta to Eastern Canada, Pacific Northwest, Westcoast 





Escobedo to Monclova to tie into Rey- $378 million: 1342 miles completed, 367 . . . 
nosa-Monterrey gas pipe line, $9 mil- miles under construction, contracts let Consider 200-Mile Gas Line 
lion, planned to Gravco Contractors. Inc.. Majestic Construction of a 200-mile, gas pi 
9 ] 
600 mules t inch, gas, from Pemex Contractors, Ltd., Dutton-Williams line from Spokane, Wash.. to Sava 
‘ t< r co l $50 1 n re ) 1S oo re ‘ } 
AT) t M x ( ty, ) nillic n, Brother ‘. Ltd.. Mx ri on hiver a Ltd.. nah ( reek. Alberta. is being consi 
fanned H. ¢ Price Co. and Poole Construction ‘ 
: : ered by Pacific Northwest Pipelu 
‘8 miles, 4 inch, products, from Mex- Co., and Oklahoma Pipe Line Contrac- ; \ | : 
= 4 ‘AT \ s Sif 
City of Toluca, $500,000, planned tors on last 491 miles Company and Westcoast [ransmissi 
6 miles 6 and 8 roducts, ‘ ‘ Company 
nil t, nd 8 inch, pro Irans-Europe Pipe Line, ) miles, 31 : . : 
from Mexico City to Cuernavaca and aE Se Pa ay Ray ee The line would furnish El P; 
Puebla, $2.5 millior lanned Bp ape enn ee ay , 
: i anise inean to northern Europe. considered Natural Gas ( ompany 150 Mmet 
Royal Dutch Shell Co., 155 miles, 24-3¢ . ‘ nits : ; ‘as per dav which will be deliver 
le fron man RI land lrans-Mountain Oil Pipe Line Co., 100 — 
nch, crude, trom German Rhineland te : . C lif FE] Pp l l : 
ith of Rh rie Rive! pl inned miles, loops near Kamloops B | and to sANTOPM IA ~ aso las alrea 
Edson, Alta. plus pump station, tank made plans tor a 900-mile, 54-1n ~ 

Sc " a la S. . , * 
askatchewan Power Corp., Regina, iSK., farm and three temporary stations. $40 line to transport oas from Pacif 
60 miles, gas, Hatton gas field to Su ll 50 les let to Dutt Wilhiar 
ESS, Sask., planned o. costal no THERES fet 00 — sates Northwest mam lime at I win Fall 

sros ; : 
les, gas, Moose Jaw to Regina, Idaho to the bordet ot ¢ alifornia 
Sask., planned Westcoast Transmission Company, Lid., Pacific Northwest. a subsidiarn 
. . , , 74 iles. 30- ras. S; ‘ ‘re 71 ° 
Stanmount Pipe Line Co., 140 miles, 10 ' _ AN inch, B. r Ged . = El Paso. would build the first sectio 
— o a j — gas held, yerta, to British olumbian ; 
nch, crude, Cayiga and Beaver Lake ae ; extending tS Gas line from Spokane 
fields, N. D to connect with Inter- border, $45 mullion, planned o 
provincial Pipe Line, planned 650 miles, crude, from Peace Rivet Kingsgate, Alberta. Westcoast Tran 
; . . irea to Vancouver, $100 million mission would construct the final po! 

Sturgeon Pipe Line Co., 100 miles, 12- 
nch, Sturgeon Lake field to Trans- —— tion to Savannah Creck 
Mountain system, $6.5 million, planned Winnipeg and Central Gas Co., Winnipeg, E] Paso has two other sources of ga 
° a ° ° . 50 } > 1.8 ( "G I rT S . > , , 

Sui Gas Transmission Co., Multan, Pun- Mant., 450 miles, nch, Lt G, sas lo upply Its project mn California. G: 
jab, India, 145 miles, 8-inch, gas, from Tioga, N. D. to Winnipeg Canada, $20 mav be taken from Pacific Northwest 
S\ Oo icé ist Pakistan. $9 miul- million ‘ dj : ; 

ge ie * re - rn, Gane line extending int Alberta. or 1f ma 
1on, considerec 

83 miles. 10-inch as. from Roht Yacimientos Petroliferos Fiscales, Buenos be sec ured from reserves in the Roc 

ction headquarters of Sui-Karachi line Aires, Argentina, 621 miles, 12-inch, Mountain area 
ce | age ~ ee sma ere = products, Mendoza to San Lorenzo, Ar El Paso’s lone range plans call fe 
Indus in the Bhun vicinity akistan fentina. $19 million lanned z ‘ 
— wi ; : on, : in ' delivery of 400 Mimnct of gas daily 
ee: 281 miles, 1234 inch, crud: ichanal : ; 

: ' = \ 1] Techit Southern California utilities by lat 

Trans-Canada Pipe Lines, L td., Calgary ( in Migut ucuman COMI, 1959 

Alta, 2294 miles, 20, 24, 30, 34-inch S. A., planned ) 





4 high performance Crawler Cecavalot 
_ the ALLEN model 


This British-built 4 cu. yd. machine is one of the 
latest in the ALLEN range of HIGH QUALITY 
excavators. 

















ot Me _ 
° 






= =a _ It can swing, hoist, and travel all at the same time, thus 
—__ “SS __—sreducing working time on many jobs. Smooth, 
~_ — ® 8 YI 


=... os air-controlled clutches give fast working 
“ and a high output comparable with 


) fy 

ng many larger machines. 
Write for full particulars. 
i 

' 

‘ 

) 

” 

i 


Air-controlled segmentai clutches for light handling 
and easy replacement. All drums and shafts on 
ball bearings. Power unit—the Gardner 4 LW 
oil engine. Two forward travel speeds. 

Can be equipped as crane, clamshell, dragline, 
shovel or trench hoe 


JOHN ALLEN & SONS (oxror>) LTD 


COWLEY OXFORD ENGLAND 
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There’s a Cleveland to make you money on 





every trenching and backfilling job, large or 


small. Contact your local distributor now. 








¥y ¥ 
JY Everywhere 


a a 


THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR AVENUE «+ CLEVELAND 17, OHIO 
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How to do it 








PIPE 


LINE 


HINTS 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Texa 





Swinging Arm Supporting 
Hoist Aids in Loading Truck 


A swinging arm supporting a chain hoist can_ be 


mounted on the rear of a truck and aid in loading heavy 
objects. With the arrangement shown, the hoist is located 
out of the way and will not take up usable space on the 
truck bed. When not in use it can be swung back next 
LO the bed rail 

he vertical supporting column is a 4-foot length of 
t-inch pipe, with a footing made of angle iron welded 
at right angles and braced with short lengths of small 
diameter pipe. A stamp clamp at the top of the vertical 
column acts as a supporting shoulder for the vertical 
section of the swinging arm, The swinging arm is made 
of 3-inch diamete? pip and telescopes inside the large: 
pip 

\ triangular brace, made of '4-inch steel is welded 
into place between the horizontal arm and the vertical 
section to provide streneth and rigidity. A steel] loop 
welded to a leneth of 2-in¢ h pipe is inserte d into the end 
of the horizontal arm and securely welded into place 
\ chain hoist is supported on the end of the swinging 


altn 
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Relief Valves Placed Near 
Ground For Easy Checking 


Where several pipe line S¢ rubbers are placed ina rOW 
it is a problem to keep the relief valves checked and 
serviced when they art placed on top of vessels out of 


CasV reat h 


Since large lines are used to carry the gas away from 
the tops of the towers, a more convemient place cai 
be found near the ground where the pipes dog-leg into 
the headers. It is then a simple matter to run the out! 
lines from the valves to th top of the tower to dissipate 
any escaping vas No valves are placed between thi 
open valves and the top of the scrubbers so that th: 
relief valves always carry the scrubber pressure 

By using the flanged relief valves the piping is ar 
ranged so that any tower can be taken out of service fon 
a few moments and the relief valves replaced without 
going to the top of the tower. The adjustments for the 
popping pressure can be made in a convenient position 
with a glance at the indicating gage on the side of the 


\ esse] 
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Bypass Around Main Valve 
Provides Fine Adjustment 


Wher temporary. bole insta tions ! 


Multi-Purpose Test Leads 
Solve Connection Problems 


Due to many types of 


ire bundle oO! test lead I | KI! connection pet 











oiler is being filled 
Ih when close h 
1 te a 1¢ eeping tl ry 
hile tl s being used 
Lh i mbly iat »y with u } ( I 
nipp ( ! t| feed i 
the i ( ot lve Hol I Du ( 
0) ( } I pples el ( p if | 
icit ip | ] S nece il Cpa Cl 
Valve it 1S easily removed by breakin the unio 
Vhere iwtomatie controls ine installed, they can 
i ed on he Sallie b pa Ss Ss | i he iu 
ntrols. or manual control can be used with the 
ve closed 
natePateranensnee CO 66 ee 
- + 4 
f ee 1} 
f Le en a o 
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Handy Tool Bevels Coating 


lo prevent ra ced ends Oot va ( il 1 DID 


i wick when the heid yjomt is made 


be beveled properly. This permits a pp t th 
at the joint and provides lor a ood bond bet 
vard wrapping and the held Int \ smoot! by 
difficult and time consuming to obtain using 
Knile 

he tool illustrated her pecially designed fon 
service, The cutting edge is made of spring steel wih 
Is cul In an arc to allow easy contact al n tine 


ference of the pipe. A handle of mild steel is welde: 
the knife blade. Using this inexpensive tool, smooth bevels 


can be made easily on vard-coated pip: 
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\ 30-inch length of 60-pound yard 
rail, with one end of the rail ball 
pointed, and a piece cut out ol the 
web tor a distance of four inches from 
the pot, makes a practical anvil 
for a welder. ‘The end of the rail was 
cut with a cutting torch, and the 
rough edges of the cut were smoothed 
on a grinding wheel 

\ slot. slightly wider than the web 
of the rail was cut in the top of the 


roll-over pipe on the back end of the 



















C-R-C IMCO BEVELERS 


BEVELS PIPE 





fit all pipe sizes 6” to 48” O. D., 
cut perfect bevels, and out-of- 
round pipe, too. Single lightweight 
unit does work of several, costs you 


1 


less to buy and use 




















ONE BEVELING KIT 
| FOR ALL YOUR JOBS! 


For additional information see page 108, 
Pipeline Composite Catalog. 
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CRUTCHER « ROLFS « CUMMINGS, INC. 


P. O. Box 2073 


a FARMINGTON, NEW MEXICO 
P. O. Box 1207 


IN CANADA: Canadian Equipment Sales & Service Co. 
7310 99th St., Edmonton, Alberta, Canada 


The CRC IMCO Pipe Beveling Kit contains 
a complete range of bands for beveling a 
variety of pipe sizes. With this convenient 
selection of sizes, the operator need only 
make one trip to handle all pipe beveling 
requirements including back beveling. The 
sturdy steel case and number of bands 
are optional 


HOUSTON, TEXAS 
UNderwood 4-6391 


DAvis 5-5523 
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Pointed Rail Serves as Anvil for Welder 


PIPE LINE INDUSTRY @ 


truck bed. Small strips of angle iron 
about ten inches lone were welde¢ 
on the outside of the slot in the rol 
OVC! pipe near its outer end, to hol 
the pointed end of the rail anvil 
place. 

When in use, the rail anvil can b 
pulled out a few inches from the en 
of the roll-over pipe. When not i 
use, it will slide back in the slot an 


is out of the way 





Relief Valve Support Stand 
Provides Easy Inspection 


Where relief valves are run to 
point outside the station area, they 
are sometimes put at a point wher 
it is difficult to keep them inspected 
and out of the weather. One operator 
uses the support stand for a ladder 
and installs a crow’s nest on top so 
that the valve can easily be reached 
for inspection and adjustment 

The support is made from fou 
inch pipe with the valve installed and 
adjusted in the shop and a covet 
fitted on to keep out the elements 
A flanged nipple is then welded on 
the side to match the companion 
lange from the relief line. At the 
bottom of the riser, a connection for 
a drain is installed to keep conden- 
sation from reaching the valve. Th 
riser is then set in concrete and 
flanged up to the relief line. Th 
ladder is made from short pieces of 
44-inch rods having first been in- 
stalled at the shop. 


With one of these devices installed 


on all the relief lines, it is a simple 


matter for the operator to make peri- 
odic checks and adjustments 
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Special Fittings are “ROUTINE”’ for Midwest 


Stainless Steel 
S.R. 102° Elbow 
with tangent on one end. 





Stainless Clad 
S.R. 39° Elbow 
with tangent on one end. 


Stainless Steel 
S.R. 90° Elbow 
with tangent on both ends. 


pecial Elbows (dimensions, tangents, wall thicknesses and materials) 
ire easily provided by the exclusive and flexible Midwest method. El- 
ows are available in any material that can be secured as plate, which 
ilso means better delivery. Closer tolerances are inherent in the Mid- 
vest process. Quality control always exceeds Code requirements. 


hown here are three of the special stainless steel and stainless-clad 
lbows made by Midwest for the “U.S.S. Long Beach”. All reactor 
oolant piping must meet extremely rigid specifications because of the 
lifficult service. Special quality controls, such as ultrasonic testing, 
itergranular corrosion tests, dye checking, radiography, and ring 
attening tests were used one or more times at various stages of 
\anufacture from the raw material to the finished fittings. Special 
juality standards for soundness of metal, “water clear” welds, 
limensional accuracy, and surface finish were satisfied. 


World’s First Nuclear-Powered Surface Ship 








Pas 
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.S. Navy’s guided missile, nuclear-powered cruiser ‘‘Long Beach” 





The U. S. Navy's first nuclear-powered surface ship, the 


“Long Beach”, will introduce a radically new concept in 
defense capabilities. She will operate offensively and 
independently of other forces under conditions of both 
nuclear and non-nuclear warfare against airborne, surface 
or under-sea opposition. In addition to equipment and 
weapons for detecting and destroying enemy submarines, 


she will carry the Navy's modern guided missiles. 


The piping for the atomic reactors being designed and 
developed by the Westinghouse Electric Corporation will 
use a large number of special heavy wall stainless steel 
Midwest Welding Elbows. This is not the first atomic project 
for which Midwest Welding Fittings have been used. In 
fact, when the nuclear propulsion program first began, 
Midwest furnished special welding fittings for the “Nautilus” 
prototype installation at Arco, Idaho. 


Whether or not you are concerned with nuclear power, 
Midwest Welding Fittings (both stock and specials) will do 
a better job for you. Ask your Midwest distributor or write 
us for Catalog 54, which tells you why. 


MIDWEST PIPING COMPANY, INC. 
Main Office: St. Louis 3, Missouri (P.O. Box 433 


Plants: St. Louis, Clifton, N. J. and Los Angeles 


SALES OFFICES: ASHEVILLE (BOX 446, SKYLAND, N.C.) « BOSTON 27—426 FIRST ST 
CHICAGO 3—79 WEST MONROE ST. «© CLEVELAND 14—616 ST. CLAIR AVE 
HOUSTON 2—1213 CAPITOL AVE. « LOS ANGELES 33—520 ANDERSON ST 


MIAMI 34—2103 LE JEUNE RD. © NEW YORK 7—50 CHURCH ST 
PITTSBURGH 19, PA.—437 GRANT ST. « ST. LOUIS 4—1450 S. SECOND ST 
SAN FRANCISCO 11—420 MARKET ST 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 






WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 









Metal Bulb Serves as Trap for Mercury 


An easily made metal bulb inserted of the meter, loss of mercury can 
n the differs ntial pressure tube of an become a problem 
lice meter, serves as a trap for the With such a bulb trap located in 
nercury which may be forced out ol the meter pressure tube, the mercury 
of the meter mechanism is readily recoverable. Without the 
When the meter is subjected to ex- trap, the mercury is blown back into 
cs Ol pressure such as art the channel ol the meter run and is 
caused by being located lost. Since mercury is expensive, the 
close to a compressor, or if the bulb serves a useful purpose and does 
of hvdrates. to the extent not interfere with the normal opera- 
curv might be blown out tion of the mete) 














To keep ’em reading right... 


Come to Kemp 


Get increased precision and longer life by protecting your air- 
operated instruments with Kemp Oriad Dryers. Kemp dryers 
clean and desiccate air supplies to stop condensation, corrosion 
and jamming. 

In operations across the country, Kemp Oriad Dryers are 
giving dependable performance, year after year, with only routine 
care and maintenance. 


Your Kemp Representative will show you how your 
instruments can get maximum protection at mini- 
mum cost. Or write us direct for Bulletins D-102 and 
D-103. The C. M. Kemp Mfg. Co., 405 E. Oliver St., 
Baltimore 2, Md. 


REMP 


OF BALTIMORE 





Available in all sizes for automatic, 
semi-automatic, or manual operation. 
Steam or electric reactivation. 
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Portable Tool Rack Aids 
In Cleaning and Storage > 
Saal 
Heavy tools used in pipe line con 
struction and maintenance worl 
present a problem in storage and 
cleaning. Many times when they are 
returned from a job they are covered 
with of and dirt 


With this convenient storage rack 
there is a place for every tool. Being 
portable, the rack can be moved to 
the eane truck, and the tools trans- 
ferred directly, Before being returned 


to the warehouse, the tools can_ be 





steam cleaned and washed down 


When in the warehouse. the rack can 





he pushed into an out-ol-the-way 
place 
Constructed from scrap material, i 
space can be provided tor whatevet : 
tools are to be stored Use ol this ‘ 
rack is an easy way to keep tools : 
clean and in then prope! place ; 
P 


ee 





CROUSE-HINDS 


Condulet* motor controls 


Oceupy Leas Space! 









a X Explosion- Proof Combination Motor Starters 
and Circuit Breakers ... in a 25 ft. x 6 ft. Area! 


Crouse-Hinds Condulet* Type EPC In the installation shown above, 48 Crouse-Hinds Condulet* 
Motor Starters and Circuit Breakers Type EPC combination motor starters and circuit breakers are 
are explosion-proof, dust-tight (dust compat thy 


arranged in four racks. 

ignition-proof) and weather-resistant 

(raintight). If necessary, the 25 ft. x 6 ft. area used could have been cut in 
half by installing the Condulet motor controls in two tiers. O: 
: twice as many Condulet controls could have been installed in the 
tion for easy installation without use . 


al lifting equipment Same area, if required. 


Lightweight cast aluminum construc- 


Seven Conduit entrances simplify The vertical design of Crouse-Hinds motor starters, circuit 
tastaltation. breakers and combinations allows them to be installed only ™% 
apart. This compactness produces savings in the construction of 
steel mounting racks, and in the use of premium floor space 


i 


Built-in push button stations and 

selector switches are available 

Starter sizes 0 to 5. Circuit breakers 

50 to 600-amp. frame sizes. @ For help in solving a space problem, see 
your Crouse-Hinds distributor . . . or call the 
nearest Office listed below 





« 
NATIONWIDE 


ea CROUSE-HINDS «01 


Main Office and Factory: Syracuse, N. Y. 
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What’s Happening 


among MEN 
im the INDUSTRY 


George F. Hall, Jr., is the new assistant 
general traffic manager of Cities Service 
Oil Company's Supply and Distribution 








division and will headquarter at Bartles 
ville, Okla. Other stafl han s for Cuties 
Service affect Murray G. Wells, new 
stant chief geologist of the company who 
ucceeds E. W. Dissler, new resident man- 
ager at vice president of Canada-Cities 
Service Petroleum Corp, Wells ts succeeded 
by Barron Housel who has been assistant 
R. P. Gregory }. H. Williams superintendent of tl Land department 
; Mark Payton is repla Housel. Charles 
V. Mahaffey is w district geologist at 
Roswell, N. M., for Cities Service. Ma 
haffey succeeds M. F. Kennedy who h 
taken a foreign assignment with another 
Ciities Service com) 
© 
W. S. Godwin, mat r of Texas Gas 
Transmission Corporation’s Clarksdal: 
Miss., compressor station the past seven 


J. W. Sharman 


E.G. Morrison 


pointed superintend 
ent of the Tennessee 
Mississippi division of 


the companys Con 


Pipe Line Contractors Association offi 
lected at the January convention in 

Boca Rater Fla ire R. P. Gregory, 
Houston Contracting Co., president; John 
H. Williams, Williams Brothers, Tulsa, 


pressor dk partment 





In his new position 
first \ president: James W. Sharman, ( Te 
. sodwin W lave Su- 
Sharman, Allen, Gay & ‘Taylor, Houston, | 
, erVIsION OVE! eXas 
‘ ond \ pres dent ind E. G. Morri- I - 
son, \W stern Pp pel ne Incorporated A us- (sas ( srtagces_sfolicting ,oO! 
tir trea , stations at Kenton 
and (.ovington, 
e . ‘ Ten Lake Cormo- 
W. S. Godwin ? 


rant, Lula, ( larks- 
E. V. Bond, Jr., of Fort Worth is the dale, Denoit and Greenville, Miss 


ew superintendent of Truckline Gas Com- Godwin will be located at Texas Gas 


pany s production op division offices at Memphis, Tenn., and 





erations succeeds T. L. McWilliams, who was re- 
He has worked as cently made assistant superintendent of the 

an oil field hand and entire Texas Gas Compressor department 

as a gravity crew T. C. Tatum, manager since 1945 of 

member and rose to the station at Lula, Miss., succeeds God- 

the position of geo win as manager of the Clarksdale station, 

physical survey crew and J. C. Stewart replaces Tatum as 

party chief with the Lula’s managet 

Gravity Meter Explo- 

ration Company, In bd 

O45 he ine . 

oe he Joined a cr —_Eakill I, Bjork, board chairman of Peo- 


ples Gas Light & Coke Company of Chi- 
cago, has been elected to a three-year term 
on the board. Elected to fill vacancies on 
the board which expire in 1959 are 
Gerald T. Mullin, president of Minneapo- 
lis Gas Company of Minneapolis, Minn., 
and R. A. Puryear, Jr., president of Ala- 
bama Gas Company of Birmingham, Ala 


E. V. Rend, je. Paty a an enginecr, 

: operatit throughout 
lexas and Louisiana areas. He joined 
rn Production Company in 1948 as 
district engineer, progressing to district 


nd general superintendent posts 


e 
A. J. Le Blanc has been promoted to 


coordinating engineer by Pipe Line Tech- Reelected to three-year terms are F. M. 
nologists, Inc. of Houston. He joined the Banks, president of Southern California 


organization in 195? Gas Company of Los Angeles, Calif 


82 





E. J. Boothby, president of Washingt 
Gas Light Company of Washington, D. ( 
James D. Cunningham, president of Ri: 
public Flow Meters Company of Chicag 
E. H. Eacker, president of Boston G 
Company ol Boston Also Robert A 
Hornby, president of Pacific Lighting C 
poration of San Francisco: George T. Nafl 
president of Texas Eastern Transmissi 
Corporation ol Shreveport, La J. The« 
dore Wolfe, president of Baltimore G 
and Electric Company of Baltimore, Me 
ind George S. Young, president of Colun 


bia Gas System, Inc of New York 
e 
Howard D. Hartough is the new ee 
ral manager of the Girler Catalyst d 


partment of Nationa 
Cylinder Gas Com 
pany. 


Hartough will be 


chat ol 1] ph ( 
of 1 ! devel 
ment ) tie mn 
ipplicati of cat 
lysts 1 factul 
the n Li svill 
Ki lant 

Su 99 Hart 
‘ h has | iss 


H. D. Hartough @™t to th 


manager of the Hou 
dry Process Corporation of Philadelphia 


where he was in charge of market devel 
opment. He was previously employed i 
research work at Socony-Mobil Research 
Laboratories and at the Hercules Powder 


Company. 


John C. Bolinger, Jr., has been electec 
president and director of East Tennessee 
Natural Gas Company of Knoxville, Tenn 

Bolinger had been assistant to the pres 
ident of Mississippi River Fuel Corpora 
tion and vice president and director of 


subsidiary operations prior to his election 
bys East lennessec 


William M. Osborn, Gilbert C. Tomp- 
son and John T. Miller have announced 
the formation of a partnership as petro- 
leum consultants offering geological, land 
and engineering services under the firm 
name of Osborn, Miller & Tompson. 

Offices are located at the Ezell Build- 
ing, Midland, Texas 


Clark H. Craft is the new chief engi 
neer and Ralph W. Howe is new super 
intendent of measurement for Texas East- 
ern Transmission Corporation's Little Big 
Inch division 

Craft will supervise all engineer and 
planning activities of the division, and 
Howe will be in charge of measuring and 
gaging petroleum products handled by the 
division 

Another Little Big Inch division ap 
pointment concerns Sie L. Creech who has 
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SPECIALISTS IN 4” and 6” ELECTRIC WELD LINE PIPE* 


,.¥ (om oleh (ME (1-1 sigeleltla-lame.\aul-tin (-\7elelamae)slige) (3 
7-1 ava oleola tS Mam ial-Muileliiiclaitia-Me)Misl-M iit Mitt-1) amor 
vA -1 | Mok ol] of -Mi cel auilehilelsMmyZ-tiellile Melle Mibgelectiichiiae tin 
ing. This tough, long-lasting pipe is perfectly round 
and of uniform wall thickness, and exceeds every API 
ond ASTM specification. On the job it lines up properly, 
is easy to bend, weld and install, and gives uninter- 
rupted service under high pressures. Let Acme- 


Newport give you more facts. 


CONOMICAL WATERAIL-TRUCK DELIVERY 


~_— TY 





“SIZES AND WEIGHTS AVAILABLE 





0.0 Wall Wr. Per Fr 

4% 125 5.84 
142 6.6) 
88 B.64 
d 79? 

6% 134 929 
ch 72 
188 12.89 
19 14.97 
25 17.02 
28 18.97 





COMPANY 
NEWPORT, KENTUCKY 


A SUBSIDIARY OF ene COMPANY 
STEEL 


nl | 








Big new FORD 


aw Now... 


















NEW SUPER DUTY V-8 FEATURES 


e Gross horsepower up to 277 
Gross torque up to 490 Ibs-ft 
Modern Short Stroke design 
Three-stage cooling system 
Machined combustion chambers 
Sodium-cooled exhaust valves 
Stress-relieved blocks and heads 
Internally mounted oil cooler 
Water-jacketed intake manifold 
Submerged electric fuel pump 
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401-cu. in. Ford V-8 





Maximum horsepower— 226. 
Torque: 350 Ibs-ft @ 1800 to 2300 rpm. 


10 BIG NEW 


EXTRA-HEAVY 
TRUCK SERIES 


GVW’s up to 51,000 Ib. For °58, ten new basic 
series are added to Ford’s already extensive 
Heavy and Extra Heavy Duty line. Four new Tilt 
Cabs, four new Conventionals, and two new Tan- 
dem models offer GVW ratings up to 51,000 lb. 


GCW’s up to 75,000 Ib. New T-950 Tandem is 
rated for 75,000-lb. GCW. Biggest single-rear-axle 
models are rated for 65,000-lb. GCW. 
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477-cu. in. Ford V-8 


Maximum horsepower 
Torque: 430 Ibs-ft @ 


super duty V-8s 
up to 534 cu. inches! 





534-cu. in. Ford V-8 


260. Maximum horsepower 


1800 to 2300 rpm. ‘Torque: 490 |bs-ft 1800 to 2300 rp 


Front-axle capacities up to 15,000 Ib. Choice of 
three front axles in most new Ford Extra Heavies. 
Rated capacities of 9,000, 11,000 and 15,000 lb. 


Rear-axle capacities up to 29,000 Ib. Wide 
choice of rear axles includes single-speed and two 
speed, single reduction and double reduction ty pes. 
Capacities range from 18,000 lb. to 29,000 Ib. 


Bogie-axle capacities up to 38,000 Ib. For “58 
there are five Ford basic tandem axle models. 
Biggest of the five is the brand-new T-950 which 
features a tandem rear-axle assembly rated for 
38,000 lb. Other bogie-axle capacities range down 
to 22,000 lb. for Ford Series 'T-700. 


New transmissions. Roadranger transmission 
available in all ten new Ford Heavies. Up to 33° 
less shifting. Engines operate in peak horsepower 
range, use less fuel. “Short Fourth” transmissions 
Series. 


“9° 


also available on “F” and “‘¢ 


FORD TRUCKS COST LESS 


LESS TO OWN...LESS TO RUN...LAST LONGER, TOO! 
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Another Performance Record for Crane Iron Body Valves 





* 





36 years in a busy marine terminal 


—these Crane valves never in need of repairs 


Installed in 1920, the Crane iron body 
gate valves in this fuel oil suction mani- 
fold still have a cost-free service record. 
To date, not one has needed more than 
normal stuffing box maintenance. 


The General Petroleum Corp. (owner 
of the installation) marine terminal in 
Seattle is a big, busy place—no “soft 
berth’’ for valves. The big valve, for ex- 
ample, is operated an average of 6 or 7 
times daily. Yet, like all other valves in 
the manifold, it remains completely leak- 
free and trouble-free. 


Outstanding performance? Yes, but 
not unusual for Crane iron body gate 
valves. You will find them scoring similar 
service records in every industry. They’re 
strictly quality-made to give above- 
average performance at low ultimate cost. 

Current model Crane 125-pound iron 
body gate valves with every desirable 
feature are available in patterns and sizes 
for all needs. Next time your Crane Rep- 
resentative calls, be sure to ask him about 
these valves. Or write to address below 
for complete information. 





You may spot cost-saving ideas in 
this book of "Valve Performance 
Facts" —32 case histories through 
out industry. Ask your Crane Rep- 


resentative or write for a copy. 


CRAN E VALVES & FITTINGS 


> PIPE © PLUMBING « 


KITCHENS e 


HEATING e 


AIR CONDITIONING 





Since 1855 — Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers in All Areas 


PIPE LINE INDUSTRY ®@ 
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en promoted to field superintendent. He 


as formerly superintendent of Triangle 


Pipeline Company, subsidiary of Texas 


ister! 


Holly Bradley, safety 


supervisor of the 


Service Pipe Line 
= Company, has been 
elected chairman. of 
f the Mid-Continent 
Division of the Na 
tional Satety Council, 

<r | : petroleum section 
\ , Bradley who is 

‘i ilso rt LOT il 

j president of the 
American Society ¢ 
— Safety Engineers for 
wil the West Central 
= region, will promot 


participation in_ the 
National Safety Coun 
petroleum 


Holly Bradley 
| activities by the industry 
. 


Harley M. McCamish has been 
inager of Mountain Fuel Supply Com- 


named 


pany’s Pipe Line division with head 
juarters in Rock Springs, Wyo. McCamish 

former chief engineer of Sui-Karachi 
Gas Transmission Pipeline of Pakistan 


with Sui-Karachi 
work in designing 


Priot to } 18 post 
McCamish did extensive 
nd constructing meter and regulatory sta 


ons for industrial plants in California 
s 
E. J. Boothby, president of Washingtor 


Light 


hairman of the 


Gas Company, has been reelected 
board of trustees of the 
Institute of Gas Technology, affiliate of 


Illinois Institute of Technology 


J. A. Vickers, president of Vickers 
Petroleum Co., Inc., was named Oil Man 
of the Year in Wichita, Kansas 

He was chosen for the award by partici 
associations in Kansas 


ating ol industry 


e 
H. W. Pope, who recently retired from 
Panhandle Eastern Pipe Line Company 
fter 27 years of service, was honored at 


reception in Kansas City, Mo. given by 
10 company officials and employes 
Pops charge of the Land 


Geological department and has assisted i 


was In anda 


the development of the companys natu 


il gas supply 
2 


Lynn D. Ervin is the new chief geophys- 
cist with Tennessee Gas Transmission 
Company stafl 
I rvin Was and (sas 


headquarters exploration 
with Stanolind Oil 
from 1940 to 1954. Another as- 
signment, the appointment ol Be M. Brown- 
ing as staff 


Company 
geologist tor overseas opera 


tion. has also been announced for the 


eadquarters exploration staff 
a 


C. R. Musgrave 
has retired 
s ipply and transportation for Phillips Pe- 
troleum Company afte 


f Bartlesville, Okla., 
president in charge of 


as Vice 


5 years of serv- 


ce Muserave’s backg: und of traffic ex- 


perience includes 12 is of railroadin 
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Griffin 


pp nted 


n addition to h \aron 
he started 


traffic 


ears with Phillips sine 
with the company as assistant 
manager in 1922 
7 
Henry H. Swigert is th new treasure! 
of Cities Service Gas Company of Okla 


nimeninnt of 
( Texas 
Gas Transmission 


Corporation of Ow 





homa City. He succeeds R. L. Morton Ky. Griffis 
who remains vice president and directo ed 

{f the ce yal Sw rt | wit I ( Pi I 
Coit Ser t ’ nt 

° } P 

Howard C, Kauffman, Jr., has been ay nt 
pointed production coordinator of Inter- 
national Petroleum Company Limited at tching, | 


Aaron Griffin 


the firm’s executive off] n Coral Gables 
Fla. Kauffman was with Carter Oil Cor of tl Kentucky-l 
pany trom 1946 until his new assignment compat Pipe I 
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gro r he, 
Presents 
AUTOMATIC CRUDE OIL 

METERING ASSEMBLY 


... With proportional sampler 


Unit automatically shuts down after allowable has been 
flowed, with volume corrected to 60°F and registered on 
counter and/or ticket. 


skid-mounted 


MECO sampler stores sample at line pressure. 
Air and non-condensible gases are automatically separated 
from liquid and vented. Metering of gases is prevented. 


Unit includes line-size strainer e SMITH line-size deaerator 
e float-operated pilot and safety shut-down valve « MECO 
proportional sampler e A. O. Smith positive displacement 
liquid meter e SMITH set stop valve. 


TENANCE 
eal CORPORATION 
b syosin Any OF oa 


©. BOX 2ea7 “by 9791 CLINTON Drive. 
“PHONE CA 2-235) |” HOUSTON 70, Tixas 
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in Communications 
with U. Ss. 


MICRO-POWER 





Your Insurance Policy 
eee 


Stable 
Continuous 
Uninterrupted 


Communications Power 


Micro-Power operates with the main 
source of power. No time consuming 
“load transfers.” No “power outages” 


even jor precious seconds! 


Micro-Power Units are available in 
1500, 3000, 5000 and 10000 watt cap- 
acities For 


complete information, 


specifications, and demonstration, 


write 


U. S. MOTORS CORP. 
102 W. 5th Avenue 
OSHKOSH, WISCONSIN 
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American Society for Testing Materials, 
committee week, Hotel Statler, St. Louis, 
Mo.,. Feb. 10-14 


National Association of Corrosion Engi- 
neers, short course tor pipe link rs, Mavo 
Hotel, Tulsa, Okla., Feb. 12-14 

National Society of Professional Engineers, 
Spring meeting, Michigan State Univer- 
sity, East Lansing, Mich., Feb. 13-15 

Pipe Line Contractors Association of Can- 
ada, Fourth Annual Convention, Em- 
press Hotel, Victoria, B. C., Feb. 20-22 

ASCE, pipe line division, Hotel 
( hicago, Ill... Feb 24-26 

Natural Gasoline Association of America, 
Permian basin regional meeting, Lincoln 


Sher 


Hotel. Odessa, Texas, Feb. 28 

API, division of production, southern dis 
trict meeting, Shamrock Hilton Hotel, 
Houston, lexas Feb A) 


Ril 


Gas Conditioning Conference, sponsored by 
University of Oklahoma, Oklahoma 
Memorial Union Building, Norman, 
Okla ‘ March 5-6 


American Society of Mechanical Engineers, 
Gas Turbine Power Division, Shoreham 


Hotel, Washington, D. C., March 3-6 


Petroleum & Chemical Industries short 
course on &as conditioning, I niversity 
of Oklahoma, Norman, Okla., March 


»-6 

Ohio Oil and Gas Association, winter mect 
ing, Deshler Hilton Hotel, Columbus, 
Ohio, March 7 

NACE Annual Conference, (ivi 
rium, San Francisco, Calif. 
17-21 

New England Gas Association 
ing, Hotel Statler 
20-21 

American Congress on Surveying and Map- 
ping & American Society of Photogram- 
metry, consecutive 
exhibit, Shoreham 
D. C., March 23-29 

Midwest Gas 


Audito- 
March 


innual meet- 


Be ston, M iSS., March 


meetings and co- 


Hotel Washington 


Association, Broadmoo: 


Hotel. Colorado Springs ( olo March 
24-26 
Oklahoma Utilities Association, Annu! 


Convention, Biltmore Hotel 
City, Okla., March 27-28 
American Petroleum Institute, Annual Pip: 
Line Conference, Jung Hotel, New Or 

leans, La., March 31-April 2 

American Institute of Electrical Engineers, 
southwest district meeting, Mayo Hotel. 
Pulsa, Okla., March 31-April 2 


Oklahoma 


April | 


Fifth Annual Conference on Corrosion Con- 
trol, sponsored by University of Okla 
homa, Extension Study Center. Norn 
Okla., April 1-3 


PIPE LINE INDUSTRY @ 


API, Division of Production, Mid-Conti 
nent District Meeting, Biltmore Hote] 
Oklahoma City, April 9-11 


Thirty-fourth Annual Gas Measurement 
short course, sponsored by University « 
Oklahoma, North Campus, Norma: 
Okla., April 15-17 


Natural Gasoline Association of America 
annual convention, Baker & Adolph 
Hotels, Dallas, Texas, April 16-18 


American Institute of Mining, Metallurgi 
cal, & Petroleum Engineers, Louisian 
Arkansas, East Texas, & Mississippi p 
trole um sections gas tec hnology symp¢t 
sium, Shreveport, La., April 17-18 


API, Division of Production, Rocky Moun 
tain District Meeting, Cosmopolitay 
Hotel, Denver, April 21-23 


Independent Petroleum Association of 
America, midyear meeting, Hotel She: 
man, Chicago, IIl., April 27-29 


Third Annual Conference on 
Control in the petroleun 
industries, sponsored by University 
( Jklahom 1 ( I} lahom i Me morial I rit 
Building, Norman, Okla., April 28-29 


Automatic 
chemi 


Southern Gas Association Annual Conven- 
tion, Dallas, Hotel, April 28-30 


Automatic control in petroleum and 
chemical industries, annual conference, 
University of Oklahoma, Oklahoma Me 
morial Union Building, Norman, Okla., 
April 28-29 


PIEA & PESA joint convention, Acdolphu 


Hotel, Dallas, Texas, April 29-May 
May 





American Gas Association, distributior 
production and transmission conferencs 
Roosevelt and Commodore Hotels, New 
York, May 5-9 


API, Division of Production, Eastern Dis 
trict Meeting, Deshler-Hilton Hotel, Co 
lumbus, Ohio, May 7-9. 


American Society of Mechanical Engineers, 
Oil & Gas Power Division 30th annual 
1 exhibit, Philadelphia 


conterence anda 


Pa., May 12-15 


Second Arnual Stationary Industrial En- 


gines, course sponsored by University 
of Oklahoma, at Norman, Okla., May 
15-14 

API, Division of Production, Pacific Coast 


District Meeting, Biltmore Hotel, Los 
Angeles, May 22-23 


Pennsylvania Gas Association, annual 
meeting, Pocono Manor Inn, Pocono 


Manor, Pa.. May ZU- 


dune 


API, division of transportation, annual 
tanker conference, Greenbrier Hotel, 
White Sulphur Springs. W. Va., Jun 
8-11 


Michigan Gas Association, Grand Hote] 
Mackinac Island Mich . June | 2 


American Society for Testing Materials, 
annual meeting and exhibit, Hotel Stat- 
ler, Boston, Mass., June 22-28 

Interstate Oil Compact Commission, mi 
year meeting, Hotel Utah, Salt Lake 
City, Utah, June 25-25 


Canadian Gas Association, annus! meetin 
Manoir Richelieu Hot: , M ray Bay 
Quebec, Jun 24.97 
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What’s Happening 


among: 
SERVICE and 
SUPPLY WEN 





National Cylinder Gas Expansion 


Planning engineers measure plant dimensions shuffling quarter-inch scale models 
and plot new production flow lines in anticipation of plant expansion for Tube Turns 


division of National Cylinder Gas Co. A $400,000 conversion of buildings on its prop- 
Tube 


erty adjacent to the main office marks 


moving to Louisville, Ky., in 1936. 


Bucyrus-Erie Names E. T. Goree 
Assistant General Sales Head 
Edwin T. Goree has been promoted to 
of Bucy- 
will assist # I 
Mac Donald, gene ral 


Be fore 


ssistant general sales manager 


us-Erie Company and 


sales manager 


joining Bucyrus- Erie, 
(;oree was Manage! 
of Pacific Steel and 
Copper in San Fran- 


He started 


Cisco 





working for Bucyrus- 

Erie in 1947 in the 

Export Sales depart- 

ment and traveled 

in Mexico, Central 

E. T. Goree America and South 

America for the company. He was field 

representative for Mexico in 1951 and as 

sistant sales manager at the firm’s South 
Milwaukee office in 1955 


Two Officials Promoted 
By Youngstown Sheet & Tube 


The Youngstown Sheet and Tube Com 
pany has promoted Ed O. Reese to man 
iger of the Youngstown district and John 
H. Stone to general superintend: nt of flat 
rolled and tubular products 

Reese was formerly general superinten 
lent of flat rolled and tubular products 
ind Stone was most recently assistant 
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Turns’ 


superintend 


| 
finishing 
Stanier wh 
Youn stow 

Stone, ! 


largest 


nt 
iti 


aeparti 


t 


r 
ih 


Oorme!l 


physical growth since 


Oo retired 


1935 


( 


Corporation personne 


industrial ¢ 


194 


neinec! 


ed Youn 


Homelite Appoints Thompson 
Executive Vice President 


Nelson 


vice president of salt 
since 1941. He joined 
the company in 1929 
as a salesman and 
later organized the 
Nelson Thompson Detroit sales area 
G. H. Blackburn Appointed 
New W-K-M Foundry Manager 
Glenlyn H. Blackburn has been ay 
pointed foundry manager for W-K-M. 
Division of ACF Industries, In¢ 
Blackburn will be responsible for all 
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tion of 


execu 


pre sident of 
lite 


ay 


Port Chest 


negie-I]linois 


ssistant an 
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ed 


t ve 


er, 
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ed 


tee 


rstown 


pos 


Vik 


isi08Nn oO 


| hompson has be 


| 


qa juniol 


Home- 


I 


Ince rporateca 


N.Y 


operat it the new foundry. Hi 
th W 


Curtiss-Wright Corp. Selects 
Clark General Sales Manager 


Harold ( ( 





W hte ¢ 
Hf 
M ‘ B 
( 
\W 
( 
| 
( \\ 
Ir 
( ( } ( 
| B. B 
t< l 
Ber I 
‘ t | ( 
Wood Ine 


Pat Henry New Sales Head 
For Schramm, Incorporated 
Pat Hent I 


S Inc., r if 
H Gr B. ¢ t 
has t ] 
the f 
Her | 
manager Willson Products divisior 
Ray-O-\ Compan. { Reading, P 


Walker New Sales Manager 
Of Hammond Iron Works 
Walker has beer 


Max \W ippe 
sales manager of the Pittsburgh office 
Hammond Iron Works 

Walker was for theastert 
manager of the company with hea 
ters Birmingham, Ala. Prior te yImir 
Hammond, Walker spent six years as Cl 
ago district sales nager for Mu 
Diesel Company of Mil ikee. W 
Jones & Laughlin Opens 
New Oil Field Supply Store 

Opening of new | field suppl 

the Panhandle district was anne 


DY Jone “w Lau l S101 
Tulsa. H. I Everett, strict les 
er, 1s the over-all superintendent of t 


supply store, | ted in Liberal, K 


Fyr-Fyter Co. Board Elects 
Four Senior Vice Presidents 


Four senior vice presidents of the 1 
Fyter Company of Davt ()} } 
been elected | the fir s be 
rectors 

The men are D McGilvi 

president in charge of admunistrati 
for the parent dis 
\. ¢ Trautw president 








you can depend 
on Lone Star 
API pipe 





... quality controlled for long, trouble-free service 


Crossing rivers, bending over steep hills and rugged 
terrain is routine for Lone Star electric weld line pipe. 
Joe Roughneck, heart of the oil and gas industry, knows 
he can depend on Lone Star API casing, tubing and line 
pipe .. from the oil country’s own steel plant. Fully nor- 
malized, of course. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 


Lone Star steEe 


c oO mM PA WH YF 





EXECUTIVE SALES OFFICES 
W. Mockingbird Lane at Roper ¢ P. O. Box 12226 © Dallas, Texas 


DISTRICT SALES OFFICES 





Houston, Texas Midland, Texas Dallas, Texas 
Tulsa, Oklahoma Wichita Falls, Texas Shreveport, La. 
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charge of marketing for all division 
Charles H. Somers, senior vice president 
in charge of manufacturing for all divi 
sions, and James J Dunleavy senior 
president n charge of Newark opceratior 





\. H. Clarke R. P. Northup 


Clarke, Northup Elevated 
At Crouse-Hinds Company 

[wo veteran executives of Crouse-Hin 
Company of Syracuse, N. Y., have bet 
promoted 

Albert H. Clarke, former vice president 
for engineering, has been named \ 
president for manufacturing, Clarke 
joined Crouse-Hinds in 1925 

Russell P. Northup, formerly comme: 
cial vice president for Condulet Sales 


Clarke’s successor as vice president for 
engineering. Northup has been with the 
firm's Sales division for 22 years 

Other appointments affect John B 


Crosby who will replace Northup and 
William A. McAuley who will becom: 
new products manager in the Sales diy 


sion 


McBrien Named Vice President 
Of Sales for F. H. Maloney Co. 


James H. McBrien is the new vice pre 

ident of the Sales de 
partment for | H 
Maloney Company 
McBrien vacates the 
position ot veneral 
sales Mmanagcer which 
he held since joining 
the company last 
June Prior to his as 
sociation with Ma- 
loney Company, Mc- 
Brien had been activ 


n sales and service 





engineering on pipe 


line and refinery 


James H. McBrien 


Onastructi@ 
and maintenance in | S. and Canada 


Crose Manufacturing Co. Moves 
Eastern Office to Elizabeth 


M. J. Crose Manufacturing Company's 
Eastern division has expanded into large! 
quarters at Elizabeth, N. J. Crose’s offic: 
and warehouse was moved from Newark 
to the new $60,000 building The new 
facility will serve Eastern Seaboard with 


Crose pipe line construction equipment 


James A. Maggetti Promoted 
To Assistant Manager Post 


James A. Maggetti has been named as 
sistant plant manager of Kaiser Steel 
Corpor ition’'s Napa, Cahif., plant Maggetti 
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n charge of sales, production and ad elected to th boar I tors of W Bixby Named Assistant Manager 
nistrative junctions concerning opera- liams Brothers Cx Pp: bin ! Of Standard Products Division 
, of the plant. Maggetti has been with structors De | 1 St ae ia 
sel Steel since 1955 when he was mad: ; : SOS me 
ave of the Pla ining and Estimating ‘ 
sd nt at N a iL. A viously hae Atlas Metal Corporation ( DD 
with Basalt Rock Company Formed by Atlas Pipe, Inc. - sate 
Atlas Pipe, | of Houston recentl | 1: 
orme i new subsidiary corporation, At B 
las Metal Production, Inc The me ! : 
pany DD ilizes mn corrosior H 
nd ‘ rol sery petrol el 1) 
her lusts () H Cx 
pl aer ( ( nt i ( } I; 
Ww ipp t 
pany c ) 
W H. B ‘ ’ 
a Aly Zw tit t 
‘ nd Ricl Cl Donald T. Bixby 
a. f \i 
Bruce McCauley Edwin A. Link \ yy, 
t, 
~ wa? / 
_ 
Shand and Jurs Elects \ 1 
McCauley and Link to Board I J 
Shand Jurs ( OMmMpany MWMnouns S a 
election of Edwin A. Link and Bi 
{Cauley to the board of directors, | 
recently appointed \ chairman ol 
board of Genet ] Precision Eq lipment 
rporation, of which Shand and Jurs 
subsidiary He is also the founder an 
urman of the board of Link Aviation 
McCauley came to Shand and Jurs 
1956 as vice president ol finance H 
w heads the Accountin Purch n 
lustrial Relations, Ott Services ine 
t depart nents 





No CONTAMINANTS in this 


GAS TRANSMISSION LINE 


Dennis L. 


Gallogly W. W. Waligore 


New Appointments Announced 
By Cooper-Bessemer Corporation 


Cooper-Bessemer ( orporation announces 


ree 


The development of the Aerotec Dry Gas Scrubber several 
years ago provided the First Scrubber to assure clean gas 


appointments in admiunistrative 


pos! 


ns Woodrow W Waligor has beet 
med sales engineer of the Odessa branch 


lice and George W-. Edick is the new 
les manager for Domestic division. Den 
L. Gallogly was elevated to assistant 


ecutive engineer 
Prior to his appointment Waligore had 
n associated with Humble Oil & Refin 


r Co. for ten years. He will work amon 


with no carry-over of liquids or solids. 

Multiple small-diameter cyclone tubes create a high 
centrifugal force, resulting in the removal of solids and 
liquids without the use of wetting agents. The result is a 
dry, clean product. 

This principle assures high efficiency, and continuous 
discharge of contaminants with no pressure build-up. 





Since the installation of the first Aerotec Scrubber, a 
continuous program of research and development has 
produced several new and outstanding design and applica- 
tions of this principle. Our Project Engineers, with years 
of experience in this field, will be glad to help you in work- 


perators on engineering 
reciprocating and 
rs for transmission and 
lick was formerly manager 


ork branch office 


and applicatio 
centrifugal compres 
vas processing 


ot the New 


The post of chief engineer, vacated by ing out your problems. Why not contact them today? 

rallogly, is managed by R. F. Kyme: 

‘allogly joined the company in 1929, 

nd Kymer has been with Cooper 

fessemer since 1936 Project Engineers THE THERMIX CORPORATION Gree n 

(Offices in 38 principal cities) 

Robert E. Palmer Appointed Canadian Affiliates: T. C. CHOWN, LTD., 164 Metcalfe Ave., Westmount, Montreal 6, Que. 
qTe Manufacturers 

Williams Bros. Board Member 

Robert E. Palmer, partner in the Reyr T H E A E R ° T r Cc Cc ° ue Be °o R A T I °o N 
ls & Company, Inc firm has been 


Greenwich, Conn. 
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The New 
Model 412 
Kinzbach 


Pressure 


Relief Valve 


The new, improved Kinzbach Model 412 relief valve for pipelines 
and refineries, has a ball seated pilot valve, usually dead weight 
loaded, but optionally spring loaded. 





Eleven advantages are included in the design and operation of this 
new model: 


1. Positive action—line pressure is utilized for opening and 
closing. 

2. Dependable. Opening pressure is pre-set by application of 
dead weight or spring load. 

3. Instantaneous opening to full capacity. 

4. Automatic reseating. 

5. No chatter or wire-drawing at seat. 


6. Functional Testing. Hand lifting of pilot stem operates valve 
at any pressure. 


7. Simple and rugged. Valve contains only two moving 
assemblies. 









8. High capacity. Ample flow area provided 
in all sizes. 


9. Positive Seating. Line pressure utilized to 
maintain valve shut. 


10. Corrosion resistant. Full stainless trim with 
Teflon disk. 


11. No pressure accumulation needed. Full lift 
established immediately. 


Model 412 Valve sizes are 2”, 3”, 4”, 6” and 
8” with working pressures up to 1000 p.s.i.; 
pilots are available in four ratios: 5:1, 10:1, 
25:1, and 50:1. For complete 
details on this and other Kinz- 
bach pressure relief valves, 
write for new catalog. 











Export Office: 
74 Trinity Pl. New York, N.Y. 


KINZBACH TOOL CO., INC., P.0.BOX 277, HOUSTON, TEXAS 
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Black, Sivalls & Bryson, Inc. 
Names New Engineering Manager 


ea McCarthy has bees promoted 
nanager of oil field engi ring for Bl 
Sivalls Br I 
He | | 
up tro 


nana I pe 


which he hel 





1955 Met 

dminister tl 
pany D 
oil fie c t 
ma ) 

re 

t 
Mc iV su 
Lawton L. Laurence. BE. L. McCarthy 


Victor Valaska Transferred 
As W-K-M Foundry Superintendent 


Vict Vala s \ ounadary 

perintendent for Houston’s W-K-M, D 
n of ACF Industries, Inc. Valaska w 

t I re ! ! tl rom. te di : 3) 
t Ww he | t | tion I 
uN \s supe) will 
Six to! 1] pl ope! 1 
tl ( 


Jones & Laughlin Appoints 
Hilborn as Division Controller 

Ralph D Hilborn has been ppoint 
to the newly created post ol division cor 
troller for the Jones 
& Laughlin Supply 
Division with head- 
quarters at Tulsa 
Hilborn formerly was 
chief accountant for 
Supply division a 
post he was promoted 
to in 1953 He has 
been with the com- 
pany since 1958, 
when he started as an 
assistant auditor in 
Pittsburgh office Hi 
became auditor in the Ralph D. Hilborn 
Supply division at Tulsa in 194] 





Cathodic Protection Service 
Establishes New Coating Division 


John C. McIntosh has joined Cathodi 
Protection Service as sales manager of its 
newly formed Protective Coating dlivi- 
sion. McIntosh has had experience with 
Polvken tape coating in the Sales and 
Service department He will head the 
companys development program in_ pro 
tective coatings and distributing Polyken 
tapes 


Worthington Corporation 
Announces Two Promotions 


Worthington Corporation announces the 
appointment of George Steven as assistant 
general manager of its Compressor and 
Engine division. Steven had been man 
ager of engineering and is succeeded by 
Harold W. Whiting. Steven has been with 
Worthington for 31 years, and Whiting 
joined the company in 1939 Whiting had 
been assistant to Steven since 1952. 
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WW hat’s 


New im 


EQUIPMENT 


Mobile Electrall 


International Harvester Compar 


inces its Electrall mobile power 
ivailable for use with any 25. horse 
wer or larger tractor 
Principally used as a stan Ibv elects 
wer unit lor emergency o1 ‘ tuctior 
when power liu fail, it lso pi 
l as a fast-hitch or trail model I 





Combination Welder 
Miller Electric Manufacturing Co., In¢ 
combination i-c ( 


nnounces i 
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t ! | will | wer tor 
w! pow t AN labl 
I ‘ of t for wel 
tor tril ! lights { erg 
rs, | rall I Iter 
tit nt ( regular 
hich 
ore cle No. El 
S ( t p e th 
rt ll pl 
S e of tl I f t 
Gold Star ! t 
ircult Start cor | 
metallic 1 rs k switch 
over tre to t ht « 
olarity 
Elect t 
tion | \“ i t I 
controls for manual and itomati 
nd i t 


Cylinder Attachment 
\ hydraulic cylinder attachment for 
tilting Cat No. 7s bulldozers has beer 
yuinced by Caterpillar Tractor Company 
Replacing the bulldozer blade’s left tilt 
brace the cylinder pr in-the 


ré seat 
blade tiltir \ I it mounted sinele il 
hydrault | erates tl vlinder ‘ 
vallable separate] Hy ul | ! 
ible the blac t be tilted te } I 
KIn¢ I ittachr t re ersatile 
This ite supplements Caterpilla 
| tor « n P 67-69 of the Pip 
I ( vosite Catal t Edits 
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Solenoid Valve 


Skinner Elect \ e D 


New Engines 


Wisconsin Motor Ce 


| 
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Pressure Gage 


\ recording pressure ce wl 
three-inch str | | 
y The Bristol ¢ 
st ! ] () 
tt 
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130,000 tb. C 72,500 Ib. 


Model PBI-24BH Sideboom for Model SBI-182BH Sideboom for 
TD-24 Tractor. Increased Lift TD-18 Tractor. Increased Lift 
ng Capacity—130,000 Ib. using ing Capacity—72,500 Ib 

Y ximum cwrt 





—— 
a areawaerremat 


HVE outstanding) 





that give you greatest pipe-handling 


These five International Superior sidebooms with in- get a mud-beating margin of flotation, and extra}® 
creased lifting capacity give you the greatest pipe- traction that easily handles big pipe loads on slopes 
handling ability for your equipment dollar in their and boggy ground. 

respective classes. There’s a machine for every job, © Fleeting sheaves on boom and load lines prevent 
every operator—the TD-9 for utility work, the TD-14 ‘ ; ‘ 


cable from piling and crushing on drums, thus ir 
creasing cable life and operator safety. 





and TD-18 for average jobs, and the instant-shifting. 
power-steered TD-24 for mainliners. 


And look at the profit possibilities you get with ex- ® Gear-type splines drive drum clutches—no keys t» | 
clusive International Superior features... break and cause delay. 
® International Superior booms put as much as 14% @ Reach-easy controls in vertical cluster (with hori- | * 
less poundage psi on tracks than other makes using zontal lever travel on some models) for operato 


same width shoes and standard counterweights. You convenience and safety. 

















ae - 


42,700 lb. ° 


Model SBI-182 Sideboom for 


TD-18 Tractor. Increased Lift 


ing Capacity — 40,950 Ib. With 
Blade Backfiller—42,700 Ib 





> Backfiller- 


35,250 Ib. 


Model SBI-142 Sideboom for 


TD-14 Tractor. Increased Lift 


ing Capacity—33,575 |b 


With 
35,250 |b 


4 


19,500 Ib. 


Model SBI-91 
Sideboom for 


TD-9 Tractor. In 


creased Lifting Capacity 
—18,000 Ib. With Blade 
Backfiller—19,500 Ib 








apacity per equipment dollar.. 


idividual drum shaft mounting on TD-24, TD-18, 


nd TD-14 keep cable properly aligned with a 


nter boom cable pull that prevents piling. 


emote mounting of shift lever simplifies selection 
proper sideboom transmission gear. 


x frame shield for load line protects operator. 


on-slip, jaw-type drum clutches, with power both 


p and down, assure direct clutch alignment and 


crease operator safety. 


You can see what these boom capacities and oper- 
ating features mean in increased operator production 
and performance on your jobs. Let your International 
Superior distributor show you how to add to your 
pipelaying profits. 


a International Harvester Company, Chicago 1, Ill. 


| INTERNATIONAL. 
SUPERIOR 
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Drain Valves 
Double seal drain valves, which elin 
nate the need for draini a tank or fee 


Pee ey 

















MIGHTY HOLES FROM 
LITTLE HOLIDAYS GROW 


It goes without saying that every piece of pipe at Standard 
Pipeprotection is electrically holiday detected at the end of its 
processing. The absence of holidays indicates that the pipe, 
when underground, will last for many years, for the coating and 
wrapping has been done under ideal conditions — correct tem- 
peratures of materials and surroundings with no dirt and mois- 
ture present — and excellent bond has been achieved. 





Yes, you can do it a cheaper way, but don’t blame the work- 
men entirely for poor results. The man to blame is the Weather- 
man. He may blow dirt, moisture, dust, rain or snow onto the 
pipe under the primer or between the coatings and wrappings. 
When holiday detected, holidays may not show up. 





The pipe goes underground. Then, the impurities go to work 
causing holidays, and in time, the little holidays grow into 
mighty holes. 

Be wise, buy the finest pipe protection, 

buy Standard Pipeprotection. 


THROUGH 
FREIGHT 
RATES AT = 
THE ST. LOUIS : ad ) Pipe Sling = _ 
GATEWAY r-Rolfs-Cummings announces 


strong lowerins I belt for coated pipes 
Vhe “pipe slir 


ik 
locking steel links for inner reinforce 





R) anol 
Phe erall thickness of nch_ for 


standard pipeprotectsions sac. °°) 0% os for ease in operations in 


tight ditches. Pipe slings come in sizes 


3000 SOUTH BRENTWOOD BLVD.+ ST. LOUIS 17, MISSOURI] — tnging from 12 inches to 36 inches. Ulti 
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lifting capacity of the largest size 1s 


O00) pounds 

| } 
[his item supplements Crutcher-Rolf 
nmings, Inc. data on Pages 107-110 of 
Pipe | ( posite ( | Ist Ed 
I it circle No. E8 Readers 
( ( rd last p ( tk S 


* te 


ry A ec ¢ pe ge ee 
a RE EBOG det he en, 


ints can be transferred from barge to output up to decibels, the 





> . . 
+ Mobile Transistor . 
5 General Elect has « el 
T} r { 1} ¢ } 
I It ! with t | 
yu It l ( ( t | 
| OV ppl 
ill ay No. Ell on R 
> ” ~ { | +} 
Witt ol | t ] 
I t “ 11 qd 
This item supplements Ge 1 Electri Ss 
,,,,_ This item supplements General Eleccric Til] il 7M I Gal il SW 
Composite ( le Ist Editior 
| QUICKLY — PERMANENTLY 
For more data, circle No. E10 on Readers 
Service Card. last page this issue 
Pipe, Tube Lift Station Transmitter 
Leo Reel-Protoleft Company announces \ high power base station transmitter 
new pipe and tube handling lift to a lesigned to give dispatchers of mobile con 
lerate production and reduce costs in un munication systems more ibility to reach 
vading pipe distant vehicles, has beer ni ed by 
All sizes of pipe can be accommodated General Electri 
vith the lift which is produced in 5 to 31 The UHF transmitter will deliver up to 
nt units. Using only one man to operate 250 watts and the unit may be licensed 
he new lift and two helpers, over 1300 in the 450-460 mc band. Increasing power 





transmitter 


il car in one hou a . enables dispatchers to talk up to 90 pet SKINNER-SEAL PINE JOINT CLAMPS stop 
or more data, circle No. E9 on Readers cent farther. All adjustments are made in leaks ot joints. Put on under pressure — with- 
rvice Card, las age this issue dependent of each other to simplify ti out interruption of service. Quick, simple, 
' wecchanmials das h — , — — lasting repair. Sizes 1/2" to 24" incl. in stock. 














, oa 






NOTICE: 


No change except the 
corporate name. We 
still have the same 


\Q | 
ownership, same 


Welding Saddles 
management, same 


address, same telephone, and use the same 45 years of experience 
to render the same service under the same trade name— PELCO. 















P. O. Drawer 1108 Shreveport (84), Lo 
SEE YOUR NEAREST SUPPLY HOUSE 








wh <=- 
PELICAN SUPPLY CO. INC. 





a 
. 
s 








SKINNER-SEAL COLLAR LEAK CLAMP — de- 
signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2" to 13" inclusive. 


M.B. SKINNER COMPANY 


\ SOUTH BEND 21, INDIANA, U.S.A 
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inches,. complement the 2 ind ‘| 
sections 

Also ‘S’ section belts from 54 to 
inches and magic-grip bushings rang 
from 2 to 24 inches are available 

This item supplements Allis-Chalme 
data on Pages tl-44 of the Pipe Lis 
Composite Catalog, Ist Edition 
For more data. circle No. E13 on Read 
Service Card, last pat this issue 








Flow Meter from one pressure side to the other chan 
fo , the range sprit ) ves the bel 
\ re LIOW tvpe How 1 te aes I ci le 
' t rod ) ( ne th 
rilv for the | d chemical IStries ine | , th 
{ t t I Wi I i ( bit 
Dect nnounce by Minneapolis-Hon : : hors sul : 
ll R Cor ny ieaaiay a 
Dif : Fon ore da circle No, E12 « Readers 
ere t | ire Irie Sul! aqevice 
Servi ( rd. last p e th i 
t within one-half of 
bl VN Irie { be I ise'¢ I Cot 
‘ . os . . 
n with mechanical recordings. ine V@FteM itech Sheave 
t tl ssion ontrol instru Allis-Chalmers has announced a new 
will be used in is transmiussio1 section *“Vari-Pitch’ sheave which permits Sta-Put 
) wider changes nd increased horsepower Cincinnat Tool Company announces 
In t the differential pressure transmiuttiu capacity The single Groove Sta-Put’ drill press collar to hold secure] 
| fill the DelOws t S section has range of 5 nches to 12 shaped piece n ahgnment with dril 





Sure-Seal 


FINAL DRIVE BELLOWS SEAL 


Gives Double Protection 
Against Lubricant Loss 














The final drive on Caterpillar tractors is doubly protected against lubricant 
loss and damage when Sure-Seals are installed. 

In addition to the conventional outer bellows seal, Sure-Seal has an 
exclusive ““O”’ ring inner seal riding between two metal flanges. Keeps lubricant 
in, dirt, water, foreign matter out—even if bellows seal ruptures! 

Other Sure-Seal features that protect you against final drive damage, 
repair and lost time are: 


FEATURES 
1. Special ““O” ring inner seal. 


Steel locating pins. 


. Equal pressure springs. Self-aligning, equal pressure springs, heat-treated for long life. Give right 
; amount of pressure for good seal without excess friction and wear. 
4. Flexible bellows. 
; Steel locating pins on seal for D-7 and D-8 are more than 14 times as strong 
5. Rubber grommets. 


as cast pins. Protects against destruction of seal due to shearing of pins in 
freezing weather. 





Flexible, oil-resistant bellows of special rubber, ribbed for extra life, wear. 


Rubber grommets on locating pins make installation easier. Install Sure-Seal 
Final Drive Seals on your tractor for sure protection. Made for D-9, D-8, 
D-7, D-6, D-4. 


© Copyright 1957 by 


Sure-Seal Equipment Co. 


1820 N.W. 25th Avenue, Portland 10, Oregon 
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The convenient and efficient device 
| 
minates slipping, and reduces drill break- 
and injury to hands. Sta-Put’s split TESTED IN 
1 
lar makes it easy to attach to a drill 
: = rel 
more data, circle No. E14 on Readers fae ...and 
vice ( ird, last page this issue com ETITION ANOTHER 
Pipe Line Company 
CONVERTS TO 
Flexible Shaft 
H&M Pipe Beveling Machine Compa 
nnounced a new flexible shaft. max 
| line. Al 
x tul } dl tact 
the otl t 
) t! ! 
\ tur t 
,; 
| rh 
This ite ts H&M P 
elit Macl ( on P 
of the P | Cx te Catal 
ly t | 
“ ita, CH No. E15 on R 
(lar a last pa th Ss 
A COMPETITIVE FIELD TEST in which one half the pumps were 
equipped with JOHN CRANE 8-B Seals and the other half 
with various competitive seals was recently conducted by a 
leading pipe line company. 
THE RESULT showed that in every case the JOHN CRANE 8-B 
Seals out-performed all other seals in the system both in posi- 
tive sealing and length of service 
PROOF AGAIN that wherever service is tough and pressures are 
high, 8-B Seals successfully do the job. 

JOHN CRANE 8-B Seals are easily installed and will 
handle all pressures encountered in modern pipe lines. They 
are available in a full range of shaft sizes for every main line 
or tank farm pump service. 

Request Bulletin S-215-1. Give mechanical and service 
details for specific recommendations. ~ 

te 
— 
aa ~~ = 
Motor Starter — 
Crane Packing Company, 6434 Oakton Street, gee 
Pyle-National Company announces : sila SS 
veather-resistant magnetic Motor Starter Morton Grove, Illinois (Chicago Suburb) 
Pylet. Designed to permit installation of a ee a a a a =. 
iximum number of starters in a given ee mi ee aa 
a, the motor starters are available from 
| to 100 horsepower \ single front 
er, which its hinged, is a safety feature = 5 Y) 
» the starter : ‘ je 
For more data, circle No. E16 on Readers ; — ' ) — — 
Service Card, last page this issu CRANE PACKING COMPAN Y 
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Spy Detector 








7 QUALITY y 
“ SERVICE 7] 
Se Z 


a hae. | 


La 
Lu” 

















...our SPY HOLIDAY DETECTORS are as near as your telephone— 
in fact, inemergencies our own plane assures immediate service. 





MODEL 400 MODEL 200 





Rugged equipment for dependable holiday detection on %” to 36” 
pipe...signal—bell, light and spark...unaffected by dew or frost. 


Call, wire or write. 


Pipeline Inspection Co., Inc. 


2104 WYANDOTTE STREET + KANSAS CITY, MISSOURI 


Day Phone: 
BAltimore 1-6036 


Night Phone: 
Hi 4-6745, EM 1-3824 














More comments on this new Handbook: 





‘...@ most practical on-the-job manual for men 
concerned with pipe line corrosion. We are order- 
ing copies for each of our district engineers.” 


Pipe Line Corrosion 
and 


Cathodic Protection 


By MARSHALL E. PARKER 


This Handbook, written by Marshall Design, Magnesium Anodes, Stray Cur- 
E. Parker, consultant, is designed as a rent Electrolysis, Interference in Protec- 
practical field manual. It is a 108-page tive Systems, Operations and Mainte- 
pocket-size volume printed first as a nance, and Coating Protection and 
popular series in WORLD OIL. The _ Testing. 

Handbook is illustrated with many An appendix has been added of tech- 
charts and drawings and is completely nical data on Underground Corrosion, 
indexed by subjects. Basic Principles of Cathodic Protection, 

It presents comprehensive data on Properties of Metals and Attenuation 
Soil Resistivity Surveys, Potential Sur- Equations. Order copies of this practical 
veys, Line Currents, Current Require- Field Manual now for each of your field 
ments, Rectifier Systems, Ground Bed men. Price $3. 





; <reeena ADDRESS: 
Send for your FREE copy of the 


New Petroleum Book Catalog which 
describes the nature and contents of 
many hooks pertaining to the Petro- 
leum Industry. 


Book Department 


GULF PUBLISHING COMPANY 
P. O. BOX 2608 
HOUSTON 1, TEXAS 








Fact Finder 


A handy slide fact finder for pipe insu 
lation has been announced by Union As 
bestos & Rubber Company. The user is able 
tK quickly and easily select the most eco 
nomical thickness of pipe insulation. In 
sulation surface temperature and btu loss 
per lineal foot per hour readings are giver 
for various pipes 


For more data, circle No. E17 on Readers 


Service Card, last page this issue 


Plastic Filter 


An all plastic housing with a_ white 
cellulose cartridge liquid filter has been in- 
troduced by Cuno Engineering Corpora- 
tion 

The cartridge is of graded density which 
spreads the filtration throughout the body 
doubling its effectiveness. Larger particles 
are filtered at the surface and smaller ones 
at the center. This product will be applied 
in filtration of petroleum products an 
many other liquids 


For more data, circle No. E18 on Readers 


Service Card, last page this issue 








EDITORIAL INDEX 


Do you need to know when and 
where a certain article appeared in 
PIPE LINE INDUSTRY? The 1957 
Editorial Index provides a_time- 
saving entry into all 12 issues pub- 
lished last year 

Indexed by subject and by author, 
it is bound in handy pamphlet form 
for easy accessibility. To get your 
copy, write Librarian, Gulf Pub- 
lishing Company, P. O. Box 2608, 
Houston 1, Texas. Or. if you preter 
check the square provided on the 
blue Reader's Service Card at the 
back of this and every issue of 
PIPE LINE INDUSTRY 

The supply is limited, so a quick 
order will assure you of getting 
copy 
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WACHS 4472724% 


POWER AND MANUAL PIPE CUTTERS 


2” TO 72” CAPACITY 






3 A 


LIGHTWEIGHT =. JS . 





_ 
- 
STEEL PIPE ‘ 
e 
: 2 

Manufactured in new, modern con- ° 
tinuous mills to specifications per WACHS GUILLOTINE SAW a 
ASTM -A 139 Grade B; which also 2° to 8° Capacity . “BIG” GUILLOTINE SAW 
conforms to API 5L standards. Auto- Electric or Air Drive 10° to 16° Cape 
matic electric butt welded process, — et ea eee AN. aa er 
using CO’ gas. Pressure tested. Ideal ? ; 





for use as line pipe for gas and oil, CHICAce 
for municipal water systems and irri- ” 
gation, high velocity tubing for air *. a 
conditioning and heating, heat ex- wf ° 
changers, well casing, grain and min- e 
eral spouting, mining, signs, as well -" . 
as many other manufacturing and in- 
° ‘* i 
. dustrial uses. . 
Available in 6°, 65 8 8°, 10”, 1034 12 1234 14 ‘ 
16” diameters; from 14 gauge up to and including .219 wall WACHS NATIONAL SAW WACHS STRICKLER 
thickness; 20, 30 or 40 toot lengths; in plain or belled ends “The milling machine on wheels’ + RATCHET CUTTER 
Quotations available for Victaulic or Dresser end processing, and Cuts 10° to 72” Pipe Ps tee tune Gots 
Su coating ond wrapping — 2 0 24°C , 
$s! = 2 ° apacity 
\s Available for immediate delivery. ° 
ble Write for descriptive bulletins 


Write or call for full specification and 
‘a Ve \LbEL a = tion data to: Steel Pipe Division THE cE. AH. WACHS COMPANY 


Y , CHICAGO 22 wols 
os Manufacturing Company Valley, Nebraske 1525 NORTH DAYTON STREET HI hit ! 








LIGHT PORTABLE TOOL 100% Sales Acceptance 
BENDS 8’’ PIPE 90° on FREE Trial Offer 












“a TAKES ONLY 3 MIN. of the all new 
7 WITH 2 HP MOTOR 

ly, | oa 

les | 

| Fisher 
ALSO USES "Electronic Witch” 
rs V2 HP MOTOR OR 


GASOLINE MOTOR M-SCOPE 


— EASY TO vich 006. on piping als! S > 
BD ° Sarceetecrans | SAVELP TO 20% 00 piping jobs! Mini Pipe Finder 


mee thr gine eae mize pipe cutting and welding ume 


Quick-releasing bend save cost of elbows! 
ng shoes Bend in You can make pertect, wrinkle-free 10 Days Free Trial 
dicator 

© EASY TO MOVE—Swiv bends on the job or in the shop 





eling costers. Frame with this low-cost hydraulic tool. Bends 


: fr : ’. 
In your field, 100% of those 
folds back for com made cold, in pust one setting. No filling ’ 
act storage. Simple } A . > who take the famous Elec 1] y a 
Interchangeable parts handle to 8 


ections are quickly 8 tronic Witch’ on FREE TRIAL 








Sismantied pipe, X or XX 8” XX pipe bent 90 in actually purchase it! Here is with indestructible 
* FAST ond POWERFUL only 3 min. when using 2 hp. motor. Also absolute proof of unsurpassed Fib 
, tinder he che erglas cabinets. 
ee Bg - 60 operates with ! > hp motor or gasoline performance, Outperforms any g 
ba Boom, > mp de engine pipe locator on the market 
veless wp te 10,001 regardless of price Send for FREE 1958 CATALOG 
p.s.t : : lete Pipe Finding, Leak 
Write for Free Bulletin! Comple P ‘ 
> SM : : > 
SMALL ond erent 8 | | Tal} | . Test this new Pipe and Cable Detecting and Corrosion 
for the smallest, light earn how al Denders can Live . Control Equipment 
est, most economico vou important savings in labor Finder under YOUR actual 











bender available 
this capo 


working conditions. State on 


your company purchase order 
that you want 10 day FREE 
TRIAL OFFER. Y | . 
I, A f BENDING EQUIPMENT, Inc. Ss SE. Yow ely > a dsaenuleey, tat. 





and material cost. Write today 


DEPT. 34 charge. Dept. PI-2, Palo Alto, Calif 
Geophysical inet ts Since 1932 
MILWAUKEE 2, WIS. physical Instruments Since 
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Le: oh as INDEXED AND 
ee ee : CROSS-INDEXED N 
ELIMINATES | Ny ec ce aa z 
re eae ioe IT’S UP * 
WASTED ats On ; 
= 
Cl 
| 
tt 
D 


QUICKEST SOURG 
OF INFORMATIO) 


CONVENIENT 
TO HANDLE 


THE FIRST AND ONLY 


FOR SPEEDY 
REFERENCE 








Uhe first catalog data file ever published especially 
for the Pipe Line Business is a real success. It is 
serving aS a genuine time saver for operating and 
field executives, superintendents, foremen, engineers, 
purchasing agents and many others who buy or speci! 
equipment and materials. 

Almost 150 leading companies have filed their com- 
plete or condensed catalogs in this useful first edition. 
Compiled by the manufacturers themselves, this in- 
formation is arranged and indexed to offer a quick 
and convenient means of locating 


what you. want 


when you want it. 


COMPLETE CATALOG EV; 
PUBLISHED FOR THIS 
INDUSTRY 





If furnished to vou in individual brochures, bulletins 
or specification sheets, the information that is now 
condensed into this composite catalog file would fill 
the equivalent of several file drawers or book shelves 

On the opposite page you'll find a complete list of 
the companies that have filed data in the new, special- 
ized Pipt 


looking for 


Ling Composite CATALOG. When vou are 


sales information, be sure to check these 
companies in your Pier Line Composite CATALoc. 
It is the most complete source of buying information 


available in one volume for this industry today. 
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4 ‘F Industries. W-K-M D 
e Aerotcc Corp 

\ N Aitken Co 
Oo Products Inc 
irich Pump Co 
ed Chemical & Dye Corp., 
Barrett Division 
s-Chalmers 
ton Manufacturing ( 
erican Blower Division of 
\American-Standard 
erican Cyanamid Co 
Chemical Co. Subsidiary 
chor-Wate 

Power Ini 





tomati 


rber-Greene Co 
rrett Division, Allied Chemical & 
Dye Corp 
B Beaird Co 7 In¢ 
Berry Hydraulics, Oliver J 
thlehem Supply Co 
Bettis Corp 
Books for Pipe Line Industry 
rg-Warner Corp., Byron Jackson Div 
imble Industries, Gulf States Asphalt 
Co. Division 
Bucyrus-Erie Co 
Bbuffalo-Eclipse Corp., Pe 
Manufacturing Co 
r. Bynum Co 
Byron Jackson Pumps, In 
of Borg-Warner Corp 


E. L. Caldwell Co 
Philip Carey Mfg. Co 
Caterpillar Tractor Co 
Cathodic Protection Service 
Central Plastics Co 
Clark Bros. Co., One of The 

Dresser Industries 
Coffing Hoist Division, Duff-Norton Co 
Colorado Fuel and Iron Corp., 

Wickwire Rope Division 
Commercial Iron Works 
Cook Bros. Equipment Co 
C. Lee Cook Co., Division of Dover Corp 
Corrosion Rectifying Co., Inc. 
GG. A. Cotten Co 
M. J. Crose Manufacturing Co., In 
Crutcher-Rolfs-Cummings, In« 


yrone Corp 


nberthy 
Div ision 


. Subsidiary 


Darling Valve & Manufacturing Co 
John Deere—Industrial Division 
Dover Corp., C. Lee Cook Co. Division 
Dresser Industries, 

Clark Bros. Co. Division 

Magnet Cove Barium ( orp Division 
Drive-Thru Gate Co 
Juff-Norton Co., Coffing Hoist Division 
Jutch Brand Division, 

Johns-Manville Corp 


\llan Edwards, In¢ 
lliott Co., Ridgway Division 
mbart Manufacturing Co., The 
Silencer Co 
ngineering Research Corp 
ilk Corp 
irrel-Birmingham Co., Inc 
ederal Telephone and Radio Co., 
Division of International Telephon: 
and Telegraph Corp 
Fish Engineering Corp 
lexitallic Gasket Co 
luor Products Co., Division of 
Fluor Corp., Ltd 


rardner-Denver Co 
saso Pump & Burner Mfg. Co 
rearench Mfg. Co 


Maxin 
Subsidiary 





hese leadine manutacturers 


suppliers and service companies 
have filed complete or condensed 
Catalog data in the first (1957 

edition of the new Prre Lint 


Composir~e CaAtracoc. See then 


detailed iInlormation in the cata 











| log when you are ready to buy 
General Electric Cc 
[he Gorman-R ipp Co 
Granberg Corp 
Greenhead Sling and S ipply Ci 
Greenwood Valve Division 
Vernon Tool Co., Ltd 
Grove Valve and Regulator C« 
The Gulf Publishing Co 
Pipe Line Forms 
Gulf States Asphalt Co Division of 
Bramble Industries 
H & L Tooth Co 
H & M Pipe Beveling Machine Ce 


Hamet \ ilves Inc 

Hammond Iron Works 

Haynes Manufacturing Co 

Hercules Motors Corp 

Holcombe Co.. In 

Homelite, Division of Textron In« 

Houston Equip ent Co 
Houston Foundry & Machine Co 

Hudson Engineering Corp 

Humble Oil & Refining Ce 

Hydril Co 


Ingersoll-Rand Co 

International Telephone and Tel 
Corp., Federal Telephone and 
Radio Co Dis sion 

J {Te rson Chemical Co.. Subsid ary ol 
American Cyanamid Co 

Johns-Manville Corp., Dutch Brar 

King Tool Co., Ltd 

Kinzbas h lool ( Oxo In 


rraph 


id Diy 


L & M Company 

L-K Pump Valve Co 

Ledeen Mfg. Co 

LeRoi Division, Westinghouss 
Air Brake Co 

Lloyd Metal Foundry 

Lubrikup Co., In« 


Lufkin Foundry & Machine C« 


Maenet ¢ ove Barium (¢ orp One 
Dresser Industries 

Magnetrol Inc 

S.N. M.A. R. E. P 

Marsh Instrument Ce 

Mason-Neilan Division of 
Worthington Corp 

( A. Mathey Machine 

Mavor-Kelly Co 

Maxim Silencer Co., Subsidiary of 
Embart Manufacturing Co 

McFarland Engineering & Pump Co 

McFarland Manufacturing Corp 

McKissick Products Corp 

Mercoid Corp 

Midwestern Pipe Line Products Ce 

Mine Safety Appliances Co 

Mixing Equipment Co., In 

Modern Motors Sales & Service 

Morris-Young-Owens Co 

Mountain States Asphalt Co., Diy 
Bramble Industries 


Works, In¢ 


. Inc., Division o 


sion ol 


| W.™M M 
National (¢ nder Gas (¢ 
I | D 
Nati lJ ( 
N or Pipe ¢ 
Nickles Machine ¢ 
Oliver Tyrone Ce B i 
Oil Well Supply D 
United States Steel Ci 
Panellit, Ir 
Pee s Manuf ( 
Pel n Supply ( I 
P rthy M ct ( 
suffalo-Ecliy Corp 
Perrault Equipment ¢ 
Petrolite Cor Ir | ( 
Pipe Line D lop t ( 
Pipelite iA 
Pittsburgh-Des M« S ( 
Plyon OX, Modern M 
Sale Ser! 
Porter Co 
Potter Aeronautical Corp 
Protecto Wrap C« 
Pye Telecommunications Ltd 


Quality 


Ramsey Winch Manuf 
Reilly Tar & Chen 
Remco Manufa¢ 
Ridgeway Div 


Rochester Manufacturing (¢ 
Schram: Inc 

SHMCO Valves I 

M. B. Skinner Co 


Snelling 


Manufacturing, Ir 


Southern Mill & Manufactu 

Sprague Engineering Corp 

Staytite Ce 

D. E. Stearns Ce 

N. ( Stearns ( 

Steel Forgin I 

Superior Eq ( 

Taylor Instrur nt ( par 

Textron Inc., Homelite Div 

Chermix Corp 

Phornhill-Craver Cc Ir 

Tinker & Rasor 

Tretolite Co., Division of Pet 

John D. Trilsch Inc 

Tube Turns. Division of Nat 
( vlinder (sas Co 

United States Motors Corp 

United States Steel Corp., O 
Supply Division 

Vernon Tool Co., Ltd., G 
Valve Divisior 

J]. H. H. Voss Co., I 


W-K-M Divisior 
E. H. Wachs Co 
John Waldr n Corp 
Waukesha Motor Ce 
Westinghouse Air Brake (¢ 
LeRoi Division 
Frank Wheatley 
White Diesel Engine Divisi 
The White Motor Co 
Whitmor Homebuilde rs, In« 


of ACF Ir 


Marsh Equipment Ce 


ision, Elliott Co 


Wickwire Rope Division, Th 


Fuel and Iron Corp 
Wilkinson Products Co 
Worthington Cory 
Worthington Corp., Masor 


Yale Machine Works 


P imp & Valve 
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~a | New Equipment Literature : 


PATENTED 
for For more data on New Equipment or copies of Catalogs and Litera- 
Bulletin/ \ ture reviewed in this issue, use the Reader Service postcards just 
AVG . inside the back cover and facing the Advertisers Index. Simply 


PIPELINE | circle code numbers of items desired—sign and mail card. 


VENTS 
AND 


MARKERS Pipe Filter The bulletin features the starter’s 1 


: out type air-break contacto) Type 25 
Perry Equipment Corps tion has issued 


FLEET LINE £0. ae i four-page eggs ited bulletin covering 








showing how it makes inspection 


routine maintenance of the unit easy. J 















(| Pr 7, gas filterin: pipe lines. Pipe scale, dust : 
P. O. BOX 276-K |!!! 7 incase ind other small particles are eliminated by manner in which the starter provides p f 
SHREVEPORT | | this filter. Vertical and horizontal filters tection in eight ways for men, motors 
LOUISIANA » re availabl machines is diagramed in the bulleti1 
Perry Equipment also announces a four 
e bulletin on liqu is separation in To get RA circle E23 on Re 
the line The Filter-Sep works on the prin- Service Card, last page this issue 
le of a filter-t he liquid pat 
ticles suspends ! filte them fron . 
the stream Tractor-Mounted Ripper 
Write for \To t aii rcle E19 « Readers Ripper Report, new booklet 
Specifications Folder Service Card, last page this issu cently released by Caterpillar Tract 
(comp \ ( tI wid I Ol 
lor t Or-1 nted rip; 
f/f FFT-1/NF Compressors arenes wipe 
1iust ted nd ! color thy roc 
R A new bulletin | Cooper Bessemer |. a FP ALTE ROR 
C.orporatior ot Mt \ t ()} oO, nh aces te — sig Phx: —— aig 
WELDING rer the, ras, Weoele compressors PES manufactured. by Caterpila 


Type GMXI 


t] ; \ 
REDUCER icentric and eccentric I ) f 
> } hy ] { > t 
N Pik ] to 30 +] ; : : ; ' f sities lug ! t 
B16.9. ASTM A234. Schedule :, ‘ telat <a t by ' | 
10 + 160 stainle s teel. and d 
t nine ] aT} : - 
Special length and size lo . aweess £20 R 
S Card, | D t] i Dp E24 Reac 
S; ( 7 
- * 
<-> Radio Equipment 


General Electric’s Communication Prod- Plug Valve Chart 





icts depart nt has published 1 new \ new y t ont 
| nm baer ] , 
& | = : ™ sae : te! d | I tion nic it 
bout lul d_ plu I be 
Phe booklet shows tl d by Rockwell M cturing Ce 
quipment designed to fit individual needs pan 
b d on present FCC rulings. It also tells , cs 
SADDLES: Conventional, and how todav’s nits e | engineered Phe chart is ma ~— —~—— 
| . in i > Tr ] t a nned witl ot edos ] .t, t 
t pressure vessel heads. Nozzle with future needs in mind, taking into Ns rath snetal cee 
‘ detailed ex yloded views of four types « 
zes from '4"' to 24 Fleet-Line consideration such factors as future FC(¢ ; ; : wera 
‘ ; Rockwell-Nordstrom valves two-bo 
addles weld neatly into place in policies which may affect both public an 1 gl | } bol 1 H 
cove! screwed glan three-bolt and } 
much less time, and with much private radio systems ail 
. preseal Also ni luded 1S | table ot reco} 
less F n < ] ‘ , 
less weldi 1g rod. To get 1 CODY circle E?1 I Readers mended lubricants for o l. water, gas ane 
Service Card, last page this issu chemical service as well as_ instructior 
<a covering valve servicing 
‘1_ Sheet Packings 
] 95 ! 
_ \ P 1] : i lo ct copy, circie E25 on Rear el 
. P I ‘1g - ort 1liustrated *t 1S | 
, 4 it-pa istia ulletin Service Card, last page this issue 


available from Crane Packing Company 
ol Morton Grove, Ill., giving detailed 


specications, engineering, appli ation and Welded Steel Pipe 
testing data on a complete line of indus- ee — — oe a a a 
ico alnade ¢ 4 Cla © uf‘ ‘ 


Inc ‘ has issued a new eight-page public i 


Complete encirclement saddles 


trial sheet packings. The 19 varieties of 

packings covered are fabricated from such , 
tion on its welded steel pipe for industria 

materials as asbestos, rubber, syntheti 

rubber, neoprene, silicone, fiber and Du- 

Pont Teflon All can he supplied In die- 


cut gasket form in any shape or size, 


LISeES 
Diameters range from 6 to 36 inches 
wall thicknesses 9/64 to YY inch 





2 Applications covered are factory piping 
standard or special PI Pt 


+. a 


process piping, wate! supply and scwakt 
To get a copy circle E22 on Readers disposal, contractors pipe requirements 
I 


‘ Service Card, last page this issue and base products. Data is included or 
Fast interested service. 


pressure design and dimensions and prop 


High-Voltage Starters erties. Other sections include welded pips 


STEEL FORGINGS, Inc. The latest design features in Allis- nttings for flanged pipe, joints and slip-o1 


Write for Literature 


° » ti re NY ‘te 1 rm © is oO 
Chalmers front access. hich voltage start- type flanges. Complete information is giver 
P. O. Box 276K © Shreveport, La ers, Type H, for 2300 to 5000-volt mo- on how to order piy 
| | tors are given in a new bulletin released To get a copy, circle E26 on Readers 


| by the company Service Card, last page this issue 
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APPROVED 
BY REFINERS 


CONTAINS NO 
CHLORINATED SOLVENTS 


OR OTHER HALIDES OR SULPHIDES 





The most effective chemical for treating 


PARAFFIN 


Control paraffin in tubing, flow lines and tanks 
by the CONSTANT injection of BRAKESOL. This 
eliminates costly Paraffin removal methods. 
Reclaim tank bottoms with BRAKESOL. 


FOR SERVICE 
Contact your Supply Store or 
nearby Treating Engineer. 


P.O Bek ge ey: Me SOE bee ee eee eee 
EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVISIO 


Tate Process applies cement 
mortar lining to the interior 
——_—— sie of 4” to 16” lines quickly 


Liner compresses cement 


and economically . .. while 
mortar onto interior , 


the lines stay “in place: 
Permanently restores full 
flow coefficients. Reduces 
pumping and maintenance 
costs. Protects against 
corrosion, contamination 


Write for full information 
TODAY! 





Gives smooth, continuous, water 
proof lining of correct thickness 


Specializing in Pipe Protection Problems 
* Tate and Centriline ‘in Place” 
interior Cement Mortar Lining ¢ ‘In 
Plant’ and ‘‘Railhead’’ Centrifugal 
Spinning of Cement Mortar or Coal Tar 
Linings —Somastic ® Exterior Coating 

* Pipe Wrapping * Reclamation 
Removal of Old Wrapping, Straightening, 
Blasting, Beveling, Testing 


2414 East 223 St. (P.O. Box 457) 
Wilmington, California 


February, 1958 © PIPE LINE INDUSTRY For mor 









“HIGH and mighty : 


caer: " ul 


= 7 . ~ 
— 


new 
= +4 


~ 


“ALmete 


move mountains - of AIR! 
in towers and exchangers 


\/ 





Developed originally for the 
petroleum industry, Aerovent 
Large-Diameter “Al-metal” 
Propellers, constructed of 
tough, durable aluminum alloy, 
move great quantities of air at 
nee high velocities, in heat ex- 
changers and cooling towers. 
Pictured above are two 4-blade, 
16-ft. propellers in a cooling 
tower installation. These 
mighty propellers, with adjust- 
able-pitch “Macheta” Airfoil 
blades, are job-engineered to 
individual specifications. 





® Sizes 14’ to 18’ 
® 4 or 6 blades Write for free Bulletin 510 


DESIGNED FOR DEPENDABLE OPERATION! 


Endurance tests, conducted at 3 times normal loading 
prove the ability of these new large-diameter propellers 
to withstand severe punishment. Heavy-duty cast steel 
hubs offer maximum resistance to stresses. Angle settings 
for each operating requirement, and appropriate alternate 
settings, assure accurate pitch for any predetermined per- 
formance which may be required. 54” to 144” now avail- 
able in revolutionary new “T-Alloy”. 


REFINERIES, pumping sta- 
tions, industrial plants and 
commercial buildings use Aero- 
vent “Al-metal” Propellers in 
major air-moving applications. 
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LARGE PROPELLER DIVISION 


Main Office and Factory 
PIQUA, OHIO 


304 Wright Bidg. 
TULSA 3, OKLA. 
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THE BERGMAN 
Safty-Span ner 


a helper you can trust 


MADE OF THE TOUGHEST 
ALUMINUM~ MAGNESIUM ALLOY 


WILL NOT 


AAMT UALICS 
DAI IAG VHLULO 


MAKE SPARKS 
MAKE BURRS 


SLIP OFF 


TESTED 
S00 .eBs. 


18 INCH 
WEIGHS ONLY 


ch 


— ’ 
—Cuclaked bg The mta 


them daly / 


The Bergman SAFTY—SPANNER CO. 


4 
wha ase 


927 BUTLER ST., TOLEDO 5, OHIC 







2 LB.-13 OZ. 





‘6 ‘i // - 
Circe ent 


WHEN YOU USE 


SAND-BANUM 


PURE COLLOIDAL CONCENTRATE 


to Remove and Prevent 
Boiler Scale and Corrosion 


OUNCES ONLY 
ONCE A WEEK 


a 
Stocked by Leading Supply Houses 


Gulf Coast District Representatives 


WESTERN SAND-BANUM CO. 
1717 Chenevert Street, Houston 2. Texas 


. ae Sand-Banum Co: 
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Go-Devil 





Standard Model Northrup Go-Devil with leather disc drivers 


G. A. COTTEN CO. 


Manufacturer of 


NORTHRUP GO-DEVILS & TRANSIT PIPE LINE SCRAPERS 
P.O. Box 5332 — Tulsa, Okla 
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| . 
| ... BECAUSE THEY TAKE THE GUESSWORK 


OUT OF PUMP BUYING 


As engineers, the men in my department deal in fact They know from experience that 
— Gaso offers models exactly suited to our various needs. They know from our servict 
if that Gaso Pumps consistently deliver top service for unbelievably long pe 
| markable low maintenance and upkeep cost And they know from personal co 
they can rely on Gaso distributors for on-the-spot information, recommendations and part 
service. Add up the advantages and youll understand why we, as engineers, took t] 


ork out of pump buying by making the specification of GASOS a company pol 


| | DISTRIBUTORS 


W. L. SOMNER COMPANY, Shreveport, 
Lovisana *¢ Odessa, Texas ® Tinsley, 
| Mississippi * Brookhaven, Mississippi 
| POWER PUMPS, INC., Long Beach, 
| California * Farmington, New Mexico 
PEDDLERS, INC., Houston, Texas 
PUMP ENGINEERING CO., Wichita Falls, 
| Texas 
LUFKIN FOUNDRY & MACHINE CO., 
Casper, Wyoming 
HAGUE EQUIPMENT CO., INC., 
Evansville, Indiana 


LUFKIN MACHINE CO. LTD., 
3 Edmonton, Alberta 





GASO PUMPS 


for every oil industry need 
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1540 South Greenwood Avenue 
q TOOTH COMPANY 


Montebello, California 





